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The Author of Ibis work'ba^ been mBt)j 
^ears anxious to atchieve bis present under- 
aking. His experience, reason, and feel- 
ngs, prove to lum^ tbat^ in\ the progress of. 
education. Young Persons ought to be ena- 
bled to acquire co rr e ct general vieivs on all 
mbjects, which may serve as food for the 
nind ki after-life, and as the bases of further 
)ttidie9 in such brancbe^ of knowledge, as-, 
it a future ip^riod, n^^if gx^0y their tastes, 
>r accord with their interests. 

Early education 6aimot make adepts in 
my bri^cb of scienp^^ at legist, without 
sacrificing every other subject to one : it * 
3ught, therefore^ to emlirace the elements of 
general knowledge, as thp true means of en- 
larging and exercising the understanding, 
ind qualiQ'ing it to engatge with advantage 
in any peculiar pursuit. , 

To fill the storehouse Of th^ memory, h ^ 

the rational business of education ; and, at a . ^ 

season of life, w hen tbp. powers of reason hav« ^ 

lot acquired ^ usefiil d^rec pf action. Noi 



4 



TREFACr. I^ 

t. ilsuch gcneraVifistrndtiod InferflTc with 
' parti cHlar studies, if the tutor \>e provided 
witl^ a Text-Book, embracing the foundations 
or human learning : $uch, it is presumcct, 
VIU be found in the following pag^^fe. 

yi^bpu ^he Adthor compiled his ptAf^- 
Booi^, he was actuated by similar jprinci? 
pl^s ; and he belietes it is gencfivlly fi It, 
Thai gredt advafitages lia ve accrued to yonr\g 
•pc;i^()hg. from the perusal of that work. — 
feveiry tutor mus^ be sensible, however, that 
the Class-Book, as a fnea.is of cnlariring the 
sphere of knowledge, isrnlher to \)e consi. 
dared as a conamiintary, than as a key to ttie 
temple qf Science itself The Class?Pooi^ 
has Its' superior uses; but, through itsJ me- 
dian], tjie building Can only be yiemid at a 
distance* the object, then, in the present 
\ror^,.is to lead the ^oun«]^ stuJcnt up the 
steps of the porticq, open the doors to kimi 
a^d u^her hini into that superstructure, which 
raises ma^ above his fellows, and places him 
in contact witl^ the good and the iltustriouis 
of his species ! 

Without interfering with partlcutar 
bri^cl^es of education, ^U the paints of this 
work may be rendered familiar within two 
years : one paragraph may be co^ignitted to 
memoiy every day ; and !%« Book of Ques* 
lion^may be answered twice ov^r within that 
period* When this task has been finished ^ 
what an acoession of raried knowledge win 
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hftTe fallen to the lot of the pupil !-^Hoy 
stored, will be bis mind , with interesting id^H 
for contemplation and conversation ! andhonr 
comparatively blank must be the minds o( ^ 
othefSy who have not enjoyed the same ad-\ 
vantages !-— Yet, particular studies, at the > 
same time, need not be neglected ! This 
book may, indeed, be collateral in labour ; 
although it will prove primary in effect 1-— j' 

But the author .may be said to be sanguine; * ^ 
be, therefore, forbears to say all that his 
hopes prompt him to ; and leaves his book 
to speak for it^If, and prove its worth, by 
its actual effects on the rising generation. 

For the convenience of Tutors, A Ket to 
the Questions, in the Book of* Questiom 
appended to this work, has recently been pub- 
lished, including Answejs to the Questions 
in Goldsmith's Grammar of Geography, 
in |]!arr6w's Scripture- Questions, Adair's 
English Questions^ and ten other works. 
Such an auxiliary cannot fail to render the 
Univermt Preceptor^ and the other books^ 
on the same plan, particularly acceptable to 
all Tutors ; as it will relieve them from much 
unnecessary trouble and anxiety. 

D. B. 
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THE ^ • 

( UNIVERSAL PRECEPTOR; 

I OR, 

^tammat 

I • OF 

! GENERAL KNOWLEDGE. 

I I. Introductory Particulars. 

\ 1. KNOWLEDGE is either neceiaarj auQ 
usefal, or ornamental and luxurious. 

[ It distinguishes ciTiiized from saTage life. Its 
cultiyation in youth promotes yjrtue, by creating 

. habits of mental discipline ; and bj inculcating 

i a ^nse of moral obligation. 

Knowledge is, therefore^ the best foundatiou 
of happiness. . 

2. Necessary Kkowlvdoe is that which sim- 
ply provides man with food ; and with the meana 
of sustaining life. 

3. Useful Kkowcebge is that which teaches 
the arts of agriculture, clothing, building, re- 
storing health, preserTiog 90cUil order,, main* 
taihiog national independence^, and rendering 
the produce of all climates subservient to the 
wants of our own. 

4. Ornamental KNOwiiCDftS relates to. sub^* 
jects of taste; as drawing, painting, poetry, 
grammar, geometry, eloquence, history, mnsic^ 
dancing, dcaqiatic representation, and tiie ^in 
languages. . . ^ 



8 INTRODU6TIOK. 

6. Luxurious Khowledgs indudes abstract 
/enquiries; as physics, metaphysics, many 
branches of experimental philos6phy, heraldry, 
anti^ities, and the flead languages.* 

6. Man is an animal endowed with powers of 
communication, memory, association, imitation , 
ireflectio^, »nd re^pniug ;rr'talents glyen hin| 
hy his Maker ; for the good use of which^ he is 
accountable in a future state^ 

7. In {;i|9 ppiijnproyed and unpifilized condi. 
jtion, man is nake^^ without habitation, without 
ineiMtS of defence or pfilbnce, and possessed of no 
means of subsistence, besides the wild fruits and 
spontaneous produce of the earth. 

8. To this day, many nations live naked ia 
earerns Tinder ground, perform no ]a]>our, and 
depend for theif subsistepce pn the sppntanepus 
pro^qpts of th^ earth, and pn the flesh of anir 
mals, which they destroy by slpnple stratagems. 

Observation.-^Sncbl are many' of the nations of Africa x 
the inbabitaofs of New Holland ; of many of the South 
Sea Islands; the Greeolanders | the oi^fyes of Hodsoa's 
JBay ; and some of the ^iberiao q^tions ^ of -whom, yery 
curious ^riicolars will befotftid iii books of voyages and 
trave%and io Goldsinfth^s popular system of Geography. -f 

9. Till the Romany inrad^^ ^i^gland, the 
Britons Hred naked, ebiefly under ground, 
painting their bodies pf Tarious flours, be- 
stowing no cultiration on the soil, and depend- 
ing for subsistence on acorns, bervies, and roots, 

^»— ~ ■ I i« I p I II I 1 I ■ Wi.i^ap^iw— *i— ^—i^—i*— *— i— III . ■ ■■»1» 

* This diylsioQ of knowledge is unayoidably im]|es-> 
f<^ i and is little respected in the details pf this 'yrorfc. 

f The observations are not to be committed to me* 
piory ; bat to be read by the papil ta the tntof, or by 
f^ (lipil alQoe. > 






Arts ot^ s^vagb life* $ 

And upon Iheir skill and succoss in huating and 

fishing. 

06«. — The people of England are Indebted to the wiii 
kmbitioo of Julius Cftsar; for the introdttctloo intd 
these islands, of those airts of cWilization, which bad 
travelled from the Qadges ioto^ Persia, thence into Egypt, 
From Egypt to Greece, and from Greece Into Italy t 
whence, by the lust df tooquest, they wefe spread over 
Europe. Id like ihanner, at this day, the English ar* 
the instruments, from the sAme cattses, erf refteetlng hack 
the arts of civilisation, amended by a true religion, to 
ike banks of the Ganges i and of disseminating the tame 
blessings, to the Africans; the Americans i and the ins«* 
lated people of the South Sea Islands. ' 

10. The Romans introdnccd amtfiig the BrK 
tons, all the arts and knowledge which thejr had 
themselres received from the Greeks ; and laid 
the foundation of that social state, in which we 
find onrselyes in England, after Che lapse of 
nearly two thousand years. 

Ois, — To take a view of knowledge^ as it hat extended 
itself from the most barbarous and uncultivated Hges^ 
down to this age of literature, science, and philosopbys 
a.nd to render the whole, plain and familiar to young 
minds, and to the meanest capacities^ are the objects of 
the present work. 

IL Of the Simple Arts of Savage Life* 

11. The arts of savage life were those which 
were possessed by the ancient Britons ; and 
which are .witnessed at this day, among all bar* 
bar6us people. They include the arts of swim- 
tning, hunting, taking aim with missile weapons^ 
and procuring fire. 

Vi^ The art of swimming, depends first, ia 
Iteepiog thti arms and hands under the water | in 

A3 



% ARTS O^ 8ATA6B LIFE. 

protruding only the face and part of thft head 
put of the water ; and then using Mich action^ as 
yfili direct the body in any particular course. 
■ Qhi^ — ^All animals swim without instniGtion ; because 
they are unable to lift tbeir fore-legs over their headi. 
The secret of this art depends, then, on keeping down the 
fauMids and arms, and acting under the water with tbem. 
Xiie p.arts of any body wkich rise oat of the water, sink 
th« parts that are immersed within it. 

13. Hunting is performed by most savage oa«- 
tions on foot, and their only weapons are clubs. 
The swiftest of foot, and the strongest, usually 
become^ therefore, Chiefs among such people. 

* Obs* — ^Hence, Hercules, the hero of antiquity, is drawn 
with no other weapoi than a club; with Which, alone, 
be is 84id to have performed all bis wonderful exploits. 
Some nations, nothing removed above savages, are, how- 
ever, foolid to have acquired the use. of bows and arppws. 

14. In taking aim with missile weapons, the 
precision which savage nations have attained, is 
wonderful. In throwing a stone, they seldom 
miss the smallest mark ; they transfix fish in the 
water ; knock down birds on the wing ; and 
strike every enemy with unerring exactness. 

Ohs, — Every one is acquainted with the success of the 
shepherd David, infilling Goliah. Even such. is the pre- 
cision of the South Sea islanders at the present day. 

15. The greatest attainment of savage life^ is 
the procuring of artificial fire ; ^ut this was au 
4rt not known to all barbarous people. The 
inhabitants of the Ladrones considered fire as 
an invisible monster, when the* Spaniards first 
introduced it among them. 

16. The Persians, and other eastern nations, 
after they had once acquired,^or discovered fire, 
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Attta O^ 8ATAGE tirE. 5 

teade its preser?ation a religions duty ; and lira 
iras ^oatinued ia thoir temples, without being 
oace eittni^uished) for many hundred years. 
Beace, they became, or were considered, fira« 
-worshippers* 

17. Among savages, the usual mode of pro* 
ducing fire, is, by the rapid friction of two 
pieces of wood till they produce flames. HaYini^ 
no metals, they do not possess the simple method 
of communicating a spark, to tinder, by the?io^ 
lent collision of flint and steel. 

1$. The cloatbing of savage niitlonB hasrefc* 
rence solely to the inclemency of the weather ; 
and consists generally of the skins of animals^ 
or of the natural products of vegetables, with* 
out preparation or the intervention of art. 

19. A precarious mode of subsistence is so 
unfavourable to the human species; that it b 
found, that savage tribes, in a serirs of ages, do 
not increase their numbers ; and that they oftea 
become altogether extinct. 

SO. In the back settlements of North Ame« 
rica, the souls in the various half.starved savago 
tribes, do not exceed twenty thousand ; while, oa 
an equal space of country in China, two or three 
hundred millions, aided by the arts of civili2a« 
tion, are much' better fed and provided for. 

Si. The wretched Indians Who reside in the 
districts ^hat surround Hud^oa^s Bay, often 
pass a week together without food ; and fre* 
quently die of want, during the chase of an ani« 
mal^ which they have pursued on foot for Vkwj( 
days together. 

AS 



6 AGRICULTURE. 

06!?.— Hence, th« origin of bospitality and social 
meeCiogs kept up in eiyili^ed life, for pnrposeg of plea- 
sure ; but originating in ages, when to divide with friends 
and neighbours the produce of the chase, wai the first and 
the kindest of duties. 

22. If there are some priTations to be borao 
In society ; If the successful emulation of indus- 
try and talents, creates great inequalities of 
enjoyment; and if the laws are abused, and 
sometimes bear oppressively on weak indiri* 
duals, the worst condition of social and cirllized 
man, is better th'an the best condition of the 
untutored savage. • 

(%$.— Such is man, in his native and original state, in 
all countries ; and such, are the boniidariesof knowledge, 
among all aboriginal people: let us now consider him, 
in a.better, happier, and more respectable condition. 



IIL-O^JPiariwtny, or Agticidture. 

23. The first step, from savage towards civi- 
lised life. Is the acquirement, protection, and 
recognition of property. In early ages this 
consisted only, of what was essential to the im- 
mediate wants of man. 

24* The first property consisted of sheep, 
goats, and oxen ; and the first husbandmen were 
shepherds, who tended their flacks, and droye 
them without restriction from pasture to pasture. 

Obs, — We have a beautiful picture of the pastordl life 
in the book of Genesis: Abraham, Isaac, Jacob, and 
their familiea, wereshepherds orbnsbandmen of the ear- 
liest ages. It willlie seen, that their wealth consisted 
IB their flocks and live stock | and that they roamed over 
Che country to find pasture wheresoever they list. 

M. In the pastoral ages of husbandry, there 
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inras no property in land : all the comitry, was 
open and eominoB to any occupier ; and no one 
assumed to himself a property in the soil, or 
considered as his own, the produce of any par. 
ticnhir spot. 

S6* In Africa, among the natiTC Americans, 
an4rin most parts of Asia, there exists to this day, 
no pnoperty in the land ; hence, in those conn, 
tries, there is little cultivation ; and subsistence 
is precarious ; notwithstanding the fertility of the 
soil, and the genial character of the climates. 

^. The recognition and protection of pro. 
perty inr the soil, is the basis of industry, plenty, 
and social impro?ement; and is, therefore, one 
of the most important steps in the progress of 
uian, from the savage, to the ciyilfaed state. 

US. As soon as any man could call a spot of 
ground his own, and could securCTto his family 
the produce of it; he would carefully cultiv'ate, 
sow, and plant it; knowing that he should reap 
the reward of his labour in the season 6f harvest. 

29. Countries, however, in general, lie open ; 
with nothing but t)anks and ditches to divide 
the land of every husbandman : but in England, 
each separate farm is divided from others, by 
hedges and fences ; and the farms themselves, 
are broken into small enclosures. « 

SO. ^ In France, Germany, Italy, Spain, and 
most other nations, the lands still remain nnen- 
closed, In large open fields ; and those countries 
in consequence, present a dreary appearance to 
the e^e of an Englishmlift; wh^s^ enclosures 
render England the garden of the vfcfrld. 
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31. Enclosures greatly improre the climattf 
of a couDtiy, by protectiag it from inclement 
winds ; tney pleasantly subdivide the labours of 
the farmer; and, by restraining the exercise 
of cattle, they occasion them to get fat much 
iboner. 

32. Farmers are czWed •arable farmers, Mrhen 
tbcy are chiefly employed in raising corn; and 
pasture or grassmfarmers, when they are engaged 
in rearing and fattening sheep, and other live 
stock. 

33* Farms vary in size, from fifty to one 
thousand acres* Arable farms are, generally 
smaller than those employed in pasture, or 
grazing. Those, from two to four hundred 
acres, are the ^ost beneficial to the occupiers 
and the pviblic. 

34. Soils 'ure divided into clayey, loamy, 
chalky, sandy, gravelly, peaty, and moory. 
The clayey and loamy are called stiff or strong 
soils ^ and the sandy and gravelly, light soils* 

35. Soils are barren, when they consist of too 
much of one kind of material, do not hold mois* 
ture, or arc too shallow. They are fertile, when 
they contain a due mixture of several primitive 
earths with vegetable add animal matter. 

36. T§ render a barren soil fertile, it requires 
to be fi'eqtiently turned up to the air, and ta 
hare manures mixed with it; which manures 
consist of animal dungs, decayed vegetables, 
lime, marl, sweepings of streets, &c. 

37. In turning over the soil, the chief imple* 
msEits of the Gardeucr is the spade, the hoe^ and 
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AORICVLTURS. 9 

die mattodt ; and of the Farmer^ the plough, the 
harrow^ the roller, the "scjrthe, and the sickle. 

38. As a succession of the same crops tends 
to impoverish the soil, a rotation of different 
crops is necessary. Potatoes, grain, and white 
crops, are eithausting ; but, after them, the soil 
i# ameliorated hj tares^ turnips, and green or 
plant crops. 

99. On stiff soils, clover, beans, wheat, eab- 
bages, and oats, may be cultivated in succeision ; 
and on light soils, potatoes, turnips, pease, oats, 
or bavley^ may succeed each otiier. The general 
rale, is one crop for man, and one for beast, 

Obs. — T^U plan of Taryiog the crops, ii a new difco- 
very. Fqrmeriy, laad lay long In fallow } that ii to My, 
was not worked eyerj third or fourth year; hot now, it 
is iisiial, by^yarying the crops, to get two, three, or foftr 
crops iQ a year from the same soil, withoat its beiag 
exhausted ; and Csllowing is, ceoseqaeBtly, foaad to be 
naneeeMary. — See VMmg^t FarrMr*9 KaUndmr. 

40. WheeA is sown in September or October ; 
but the spring- wheat is sown in March^. It 
ripens in August and September, when it is 
reaped, housed, and threshed. After being 
groiind at the mill and sifted, wheat forms flour : 
the flour mixed with water and yeast, and baked 
in an oren, becomes Bread, 

41. Barley is sown in April and Miiy : it is 
made into malt, by being heated to a state of 
germination, and then brolien in a mill. If the 
malt be infused in hot water, the infusion, with 
the addition ,of hops, may be fermefited Into 
beer, ale, and porter. 

42. 0«ts VLT9 %o\ix\ in Fefbrnary or March; 



10 AaRicutttjftfit 

when groiind, they form oatmeal^ and mixed mtk 
water the meal becomes oat-bread; but un^ 
ground, they are the farourite food of horses. 

43. There are other species of ^raia cultivated 
in England, as rye, peas, and beans. The farmer 
makes black bread; and the latter are well 
known as delicious and wholesome' food. Rice, 
a very nutritive grain, is much cultivated ia 
warm climatM ; and preferred to other kindi of 
grain for the food of man. 

44. Modern husbandry has sabdivided Grasi 
into ncaily a hundred several kinds ; of which, 
there are two principal divisions ; natural 
grasses, and artificial grasses. The several sorts 
are sown and cultivated together, or separately ; 
according; to the nature of the soil, or the ofau 
ject of the cultivator. 

45. Thi natural grasses are very nnmerous ia 
their kinds ; and are prefer red for lands intended 
to be kept in grass. The artificial grasses ate 
ray grass, red clover, trefoil, saiufoil, lueern^ 
tares, yarrow, turret ^c. 

46. On many farms, cows are kept for the 

milk they \ield; anit for the purpose of making 

butter or cheese. Butter is mad/ from cream by 

agititing it in a churn ; atid is the oiley part of 

the crenn, or a sort of a solid oil. Cheese is 

made from milk by curdling it with runnet; and 

the curd is then pressed, shaped, and dried. 

Obs. — ^Tiie runnet is the inside of the stomach of a calf i 
and is kept in pickle for the purpose of setting the cord. 
The cheese would be white, if the milk were not pre* 
vioQsly coloured with Spanish arnetta. The largest 
cheese^farms are in Cheshire and Deobighshire; and OA 
some of those, 600 milch cows are kept. 
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47. In England, of late years, selections hare 
l^een made of breeds of cattle, sheep, &c., from 
amang^ those which fatten the quickest, which 
liare the bt'St. flay oared flesh, best wool« &c. 

48. Among oxen, the kinds that haye been 
preferred, are the middhuhorned, or Deyonshire, 
for working ; and the short-horned, the spotted, 
and the Alderney, for milking. 

The long-hornedj the Welch, the Kyeloe, 
and the Fifeshire, haye also their separate pur- 
poses and recommendations. 

49. Among the Improyed breeds of sheep, the 
faTourite is the South Down; but the Tees, 
water, Dartmoor, and Romney-marsh.breeds, 
are the largest ; the new Leicester and Lincoln 
are the next. The fleece of the Lincoln weighs 
11 lbs. 

50. Those sheep which produce the finest wool, 
are the Merino, Uie Ryeland, and the Shetland ; 
but their fleeces weigh only from 3 to 3 lbs. 

A male sheep is called a tup or ram ; and a 
female, a ewe. They are usually shorn in June ; 
ant] are called one*shear, two-shear, or threcr 
shear sheep, according to their ages. 

61. Hovses are divided into blood-horses or 
racers ; hackney or riding.horses ; coach-horses ; 
Cleareland-bays; Suffolk-punches ; Clydesdales; 
and hea^y Blacks : each of them adapted to dis- 
tinct purposes of use or pleasure. 

52. Hogs are sererally of Berkshire, Hampr 
shire, Shropshire, Gloucestershire, Chinese, 
lirhlte, ^nd swlng-tailed Breeds ; all difflbrent in 
ll^eir shapes and character. 
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58* J^amerous other producdre aniraals are 
also objects of the farmer's cate ; as poultry for 
eggs ; geese^ dincks, turkeys, Guinea-fowls, and 
pigeons ; bees for honej ; and fish stocked in 
ponds. Farmers likewise extract cyder from 
apices ; perry from pears ; and delicious British 
wines from yarions fruits. 

54. Every farm-house is provided with its 
kiteheO'-gardeR, for the cultivation. of vegetables 
and fruits. The Art of Gwrdening forms also, 
one of* the most useful and delightful branches 
of rural employment. Besides kitchen»gardens 
for raising vegetables, thtre are fruit.gardens, or 
orchards, ftower-gardoi?, and pleasure«gardens. 

55. By the art of Gardeping, the fruits of 
one part of tha world, are propagated and euU' 
tivated in other climates,' to which, at first, they 
seemed to be ill-^dapted«* 

Thus, in England, our only native fruits 9xe^ 
the acorn, the blackberry, the alder-berry^ 
hipff, and haws ;^ but we now have gooseber- 
ries, currants, apples, pears, plumbs, apricots, 
peaches, nectarines, and grapes — all exotics, and 
first cultivated in England, ^ibout three hundred 
yeaars since. 

. 56. Within the last seven years, the bread* 
fruit tree has been transplanted from i3cke islands 
of the South Seas to the West Indies ; find all the 
rare spices, natives ^f the East Indies, ace no^ 

cultivated in the West Indies. 

■w I ' Ill , I . ■ 1 1 . I ■ I - — — 

. * In the present edition, the long paragraphs have been 
purposely broken, for the ease of junior students; but 
tbcnumbers remalu &e same. 
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I 57. The Potatoe, so considerable and wkole- 

f some a portion of our food^ was unknown id 
I Europe, about two centuries ago ; but was 
L brought from America bj Raleigh. The period 
' is on record (500 years before Christ), when 

the first wheat was brought into Europe, from 
I Asia Minor. Peas, beans, fuid all other grain, 

are exotics in England. 
68. Such, also, is the art of man, that be im* 

proTes whaterer he cu 1 tirates. By grafting bads 
I ef superior fruits oa or dtaary stocks, he amends, 
P and even alters, the natural produce of the tree : 
( and by mani^ing and selecting his seeds, he im- 
\ proves and enlarges erery yegetable production. 
[ 59. By the a^t of Gardening, two, three, or 

four, persons may deriye ample subsistence, from 
' eyery acre of ground in cultiyation ; but there 
, ia, in no country, without cultivation, above one 
Q human inhabitant to two square miles ; and even 
i 0u that space, subsistence is obtained with diffi-- 
^ culigr : such are the triumphs of art over nature I 
00. In England and Wales there ave itn mik* 
[ lions of inhabitants ;^and /or^jr-^ev^n millions of 
; acres of ground ; of which, nearly /or/^ millions 

arecttltitated, or are employed in grazing cattle ; 
^ the other eight ase waste. %. 

There are, consequently., four acres of ouHi. 

vaied ground to every person; and nearly 
p mother acre, of that which hi uncultivated. 

Obs, — It haying been ascertained, that an acre of land 
t employed as a, garden, will produce regular subsistence 

ffor four persons f it follows, that if the ground in Eng- 
lanfl was thus cahlvated, it would support a population 
of 160 millions $ and, with various allowances, at least 100 

i - 

i 
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mi] lions, or ten times its preseot ovimber. Tbe f^ronad 
still oncultivated, mifcht, perhaps, be made to maiDtain 
tbe present number of inhabitants in plenty. 

61. Each of the j^eopte consume in eTerjr 
year, one qnarier of wh<*at, being the produce 
of half an acre ; three bushels of barley In beer^ 
being the grourth of the eil|;hth of an acre; one 
sheep, one eighth of an ox, one-third of a lainb^ 
calf, and pig, being the produce of two acres ; 
and in regetables and fruits, the produce of the 

eighth of an acre. 

Obi, — ^Heoce, every boman Inhaliitant ases tbe prodace 
of three acres ; and tbe remainder of bit share is con- 
sumed by horses; or engaged for buildings, roads, hedge- 
jvws, aod pleasure-grounds, or occupied in water. 

6^. Of the fort j/ miltions of cultivated land, 
twelve millions are employed in arable farming ; 
twenty millions^ in grazing cattle ; two miUion$^ 
in woods and hedge rows; two mUlionB^ in 
roads, water, and buildings; and one miUion^ 
in bop, garden, and pleasure- grounds ; and the 
remainder lie in fallow. 

Obs, — ^Tbe eight millions of waste consist ehleiy of 
#omn|ons or heaths ; and it is compated, .that five mil- 
lions of tbem are equal to any purpoae of culti ration ; 
theotberthree, are in mountains; or have no depth of 
vegetable soil. 

6.1. The numbler of bullocks killed, an n nail j, 
in England and Wales, are af least a million ; 
/of sheep, nine millions; and of lambs, calves, 
and pigs, nine millions ; besides thirty millloni, 
jof poultry and game; and innumerable small 
birds and fishes. 

Tbe number of horses are nearly two millions ; 
of which a million and a half are employed in 
f |;ripaitttre and commerce* 
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Oht. — It Is ealcnlated, that horses ctfnsvme ooc-fifth of 
the eoti re produce of the land ; i. t, the produce of fovr 
aerct per oorse on the wb«le of the laad, or t#o acres 
cachy of that 19 nitllions employed iu raisipg corn. 

64. On anaTfirage, each mao, woman, and 
child, consnoMs ten ounces per day, of aoimal 
feod, or ^iOlbs. in the year; which, i^ animal 
food, ii the annual prodnce of two acres of land* 

It is found, howeTer, that the same two acres, 
cnltirated in Potatoes, would yield, on an arer. 
age, upwards of ten tons per acre, or forty *foiir 
thousand pounds weight ; and, cunsrqueatly, 
afford one hundred and iwentu pounds of potft^ 
toes, per diy, the year round l 

^5. If coltiTated in wheat, the produce of the 
lame two acres (which produce but ^0 pounds 
of animal food), would produce 4000 pounds 
"Weight of grain; or afford ten pounds of wheats 
per day, leaving sufficient for seed. 

Peas and beans >it]d in the same proportion. 
Turnips and carrots are as productive as pota. 
toes ! but parsnips actually double the weight 
of potatoes! 

Oi«.— Mr. MiddletoD veil observes, *' that every acre 
wonhl rapport its maD well, on vegetable fo9d;' bfiU** 
•ays be, *^ ouly let him chaoge his diet to one meal per 
day, of animal food; and h^ wtl) require the produce of 
four acres!" The same aotbor obseryes also, *' that th» 
•taircfa, or aoorisbroeot of a polatoe, is one-fourth of its 
catire weighty and that the quantity of starch, or notri* 
ment, on an acre of potatoes, is four times greater than 
io an acre of wheat !*' Those, who seek further infor* 
mation on agricultural subjects,, should consult Voung*8 
Farmer' 8 Kalemd&r; a work which oo|bt to be found in 
«very farra-hoase. 
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IV. Metallurgy* 

. 66. Before man could till the gfoand, dig it, 
boe H, or plough it, he required the aid of some- 
thing harder tiian the ground Ittelf ; that is ia say, 
he wanted inm or metals. Without iron, he 
could have no Tery useful, sharp instrument ;*-« 
such as the spade, hoe, plough, scythe, or sickle. 
67* Hence,- men were found to depend for 
food, on the spontaneous pcoductidns of the 
earth, and on the flesh of animals ; till they had 
discovered the means of obtaining and working 
iron*. Holy writ tells us that TubaUcain (or 
Vulcfti), before the flood, was the instructor of 
all those who worked in brass and iron. 

68. Viewing the metals in ordinary' use, we 
consider them common productions ; but no art 
is so curious, as that -of extracting metals from 

the earth, or ore in which they are buried or # 
concealed ; aud no discoTcry or iuventiofi was 
ever more wonderful. 

69. It is rery seldom that metals are found 
in a pure state ; but perhaps the first discorerer, 
having found some metal in a detached or pure 
state, was led to make experiments on those 
lut ps of shapeless, and coarse, but heavy earth ; ^ 
which consist of a mixture of earth and metal, 
and are called ores. 

70. Gold-dust is frequently found in ^e sand 
of rivers ; into which it is washed by the rains 
from the mountains. This itself might lead, to 
the discovery of metals. Mueh of the gold used 
in England, is collected out of the rivers in 
Guinea, on the coast of Africa. 
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71* Workers of metals imitate nature wheo 
they beat and wash their ores; and haring 
cleared them, in that way, of much of the earth, 
they then burn them in Tarious ways ; and^ at 
lengthy get the metal by itself in a pure state. 

72. No one, on looking at most of the metal- 
fie ore8> would suspect them to contain metal : 
ihej are, apparently, the rotti;hest, coarsest, and 
least desirable stones or earths ; but, on being 
broken, repeatedly washed, and burnt (or» 
roasted, as it is called), they yield Gold, SiWer, 
Copper, Iron, and other metals. 

73. These ores are found in the reins of 
■BOuntains, or in the strata, or divisfons of 
rocks; generally beneath the surface of the 
l^round ; and the pits or. wells, dug in search of 
the ore, are called mines. The well itself, is 
called the shaft of the mine. Pits, from which 
stone only is cxtract^ed, are called stone^quarties* 

74. The deepest mines are in Hungary; and 
are about three-quarters of a mile below the 
surface. Many mines are like towns under 
ground; and many miners pass their whole 
liTes in them. The want of fresh air, and the 
influx of water, prerent - mines from sinking 
deeper. 

76, All the substances which form the ground 
and earth, are called minerals. Clay is a mine- 
ral ; all stones are minerals ; coal is a mineral ; 
chalk ; and, in short, whaterer is not animal or 
vegetable, is called Mineral. 

76. The study of minerals has been metlio- 
dised^ and called the science of mineralogy. 

a3 
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lo this, as ia many^ other branches of science, 
•little tnore^ however, has been effected, ^an to 
attain a systematic classification' and nomen. 
clature. r 

77. Ail minerals, ue, all earths, soils, stones, 
and metals, are scientifically dtTided into four 
classes. 

I. Earthy Minerals — being all such, as are void 
of taste and smell, light and brittle; as mill, 
stone, flint or silex, clay, sand, crystals, spar, 
gypsum, alabaster, chalk, stones, cornelians, 
jasper, topazes, sapphires, rubiqs, emeralds, 
and,diamonds. • 

II. Saline Minerals — being such, as have a pun. 
gent taste, and are heavier, softer, and partly 
transparent; as salt, alui^, nitre or salt-petre 
borax, and alkali or potash. 

III. Inflammable Minerals— being lighter, brit. 
tie, opaque, and never feeling coid^ as coals, 
sulphur, black. lead, and amber. 

IV. Metallic Minerals — being heavier, opaque, 
cold, ductile (capable of making wire), and 
malleable (capable of * being worked into 
shape), consisting of gold, silver, &c. : see 
paragraph 522, for other particulars. 

78. Many metals exposed to air become rusty ; 
that is to say, they imbibe a part of the air called 
oxygen, and the rust is called an oxide. If 
melted and burnt on a fire for a considerable 
time, they also imbibe oxygep from the atmo9* 
phere; and turn into earthy substances iialled 
Qifides ; the process is called oxidation^ , 
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70. If 10 lbs. of lead be melted and bornt in 
this tnannery U will be coriTerted into an oxitle 
called red lead; and the red lead to prod need, 
will befi^und to weigh 11 lbs., the additional 
poimd aming from the imbibed omj§ea* 

80. Oxides may be conrerted into metals 
again, by deprlnng them of their oxygen. In 
the example of red lead, if it be bamt again with 
powdered charcoal, the charcoal will detach the 
oxygen from the oxide, and the lead will l>e ob« 
tained again in its pnre state : this process is 
called reduction. 

81. Modern chemists consider the whole earth 
as metallic; and all the different earths to be no- 
thing more than Tarious oxides, or rusts of me- 
tals, produced by the continued action of the 
ftir and water on them ; and capable, by suitable 
means, of beiiig reconyerted Into metals ! 

SS. Platina is the heaviest of all metals, be« 
iflg 33 times heavier than water ; but it is a mo- 
dern discovery. The colour is light grey, anikr 
it cannot be melted in ordinary fires. 

83. Goldn 19 timesi^heavier than water; and 
the most brilliant of aU the metals» It is so 
malleable, that an ounce of it will gild a silver 
wire, IJCO miles 4n length ; and it may^be bea- 
ten into leaves ; 300,000 of which, are only the 
thickness of an inch. 

'84. Siher is 11 times heavier than water; 
and next to gold in beauty ; such is its ductility, 
that it may be drawn out in wire finer than a 
bair. 

85. Mtreur^j or Quicksilver, is 14tiimea hea< 
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vier than water ; and i» reioarkable for beia^^ 
liquid like water ; and for not becoming solid, 
except in cold greater than, that which renders 
water solid. 

86. Copper is 9 times heavier than water; 
and is found in great abundance in the mines in 
Sweden. It unites well with other metals; and 
forms a varidty of useful compounds. 
' 87. Iron is 8 times heavier than water ; and 
is the most useful ; and in England, the most 
abundant, of all the metals. It mixes with the 
animal, vegetable, and mineral kingdoms. It is 
melted with more difficulty than gold, silver, or 
copper ; and it usefully strikes fire with flint 

Obs, — Tjie loadstone, which possesses the singular and. 
unaccouotable property of always pointing to the north, 
if an ore of iron. 

88. Tin is an English or Cornish metal, 7 
times heavier than water. li is very malleable; 
and is highly useful as a coating to iron and 
copper; requiring only, to have iron dipt into 
it, and copper to be rubbed with it, to become 
perfectly coated. ' 

89. Lead is 11 times heavier than water; ea*' 
sily melted, and highly useful for various pur- 
poses. 

90. Nickel is a Chinese metal of a light grey; 
9 times heavier than wuter, and melted with dif. 
ficolty. 

91. Zinc is 7 times heavier than water, of a 
bluish white colour, and used in various com- 
pounds. 

9S. The other metallic substances are Anti- 
SSooy, Bismuth, Cobalt, Arsenic, Ma:iig4Dese, 
PalbrtUunr, Rhodium, Potassum, '&c., to the 
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Dumber of tMrt J ; although the ancients knew 
of only seTen metals. 

95. Iron is formed into Heelj hj being burnt 

^ith charcoaL Brasi is a compound of zinc 

and copper. Bell^metal is brass with a little 

^^Irer. Pewter is a mixture of tin^ lead, and 

InraM. Bronte is a mixture of copper and tin, 

94. Coals are minerals dag out of the ground 
in immense mines ; particularly at Newcastle, 
Whitehaven, and Wedoesbury; and they ara 
ihe'^best fuel yet discovered by man. The Bri. 
tish islands are celebrated for their coal-mines ; 
many countries being obliged to depend on wood ; 
which is often scarce aad dear^ 

95. Half the cittlized empiojments of mas, 

consist in working the metals and minerals. In 

^England) the large towns of Birmiagfiam and 

ShdBeld ave wholly engaged in the useful and 

ornamental manufactures of various metals. 

Oh9, — AH that boys effect with lead and a tobacco- 
pipe, men effect in regard to all €ke metala, by similar or 
slightly-yaried means. 

96. Civilization depends so much on the dis- 
covery of the useful metals, that little progress 
can be made from a savage state, without the 
useful trade of a blacksmith. ^ 

He makes all the implements of gardening 
and agriculture; all domestic utensils ; knives 
.to cut with ; and spears and swords to defend 
the soil and its produce, against invaders. 

97. To avoid the inconvenience of exchanging 
or bartering, men, in early ages, fixed on metals ; 
as on gold, silver, copper, or iron, for a medium 
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of talue : so that, if one maa had too much com 
and wanted wine, he was not 'obliged to giro 
corn for the wine, but he might sell his corn for 
60 much metai, and buy the win6 with the metal, 
at bis conrenience, 

Obt, — Heace, < the origin of money % and as it was 
foond inconTeaient to weigh metal ia every traosactioaf 
(as Abraham did when he bought the bury i noplace of 
Sarah ;) stamps were put on pieces of meta], as l^los** 
heads, to indicate that they might be safely received for 
a settled weight or valne. Hence, in Bngland, we bave^ 
or had, pieces of stamped gold of known value ; as gtii* 
naas, half guineas, &c.: pieces of stamped silver, ac 
crowns, shillings, See, : and pieces of stamped copper; 
as pennies and half pennies :^ali of nniversal worth. 
But of late years, a pernicioas attempt has been made, ta 
pass stamped paper for money ; orjginally, mere pr«miast 
to lind money, bat latterly, as money itself! Gold aad 
silver coin has, consequently, disappeared, and becoma 
▼ery dear In relation to the paper-money. 

N. B. From 76 to 81 was anmbered 9S to tt7 in the for- 
mucr edition. 

V. Of Building. 

98. Man, like other animals, wonld seek placet 
in which he might shelter himself, from the lncie« 
meacy of the weather. Beasts of prey retire to 
thickets and caves ; beavers build mud hooses ; 
and rabbits make burrows under ground. Man, ia 
bis most savage state, imitates their practices; and 
then improves on them, by the aid of his reason. 

99. Among savagortribes at this day, we find 
that the Siberians and Northern Americans re- 
side underground ; having their filthy habitations 
entirely closed during the winter-months^ la 
warmer regions^ the Americans build wigwams oC 
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stakes and letiiw, and tarf^ in the sliape of J^ 
soldier's tent. 

In Africa, the materials of the kraals are the 
aame as the wigwams; hut the shape is circular, 
"with a hole at the top to let out the smoke ; and 
the entrance ii so low, in order to keep out beasts 
of prej, that the inhabitants crawl in and oat. 

100. A number of these subterranean habita* 
iions in ode place ; or a collection of wigwiims or 
kraals, forms a Siberian, American, or African 
tribe. In many islands of the South Seas, the na* 
tiTes, when first discorered, had learnt to ele* 
Tate the roofs' on poles, and to fill in the sides of 
their houses with boughs or rushes, mud^ or sods. 

Oif. — The cottaces of many of tlie poor, arc •(ill baitt 
is tliis iimniier in England i ami few need (ravel a mile 
fram their own resldeace^ to see the original ityle of ar« 
eMtectnre. 

101. Those nations which first rused the roofs 
of their houses on poles, were discoverers in this 
art. Those which first used stone, howcrer 
rode, and mud or clay to fill up the interstices 
between the stones, and cement them together^ 
BMde contidcrable improYemeats* 

After the discovery of iron and metals, when 
the aae, the hammer, the saw, and the plane, 
became the tools of builders, it may be supposed, 
bons^ would soon be raised to two stories, and 
increased in size and couTenience. 

103. To make artificial and equaUy*shaped 
stones, by burning clay into bricksj was a fur* 
ther invention of great importance ; because, it 
aforded a unkersal material for building, as dn<* 
vaUa asstoaei without e^rriage, and often with 
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less labour than was required to dig and fashion* 
the stone. 

The best London- bricks are made of cla^, 
sand, and ashes'; and are nine inches long, four 
and a half broad, and two inches and a half thick, 

Obs, — ^Hetice; in lading bricks turn id breadth, with 
the iBterstieeB for mortar, sre eqval to one in length, and 
tbo requisite crosses coid ties ms^ thea be nade without 
inequalities in the wall. 

103. The first cement for walls, was either 
mud or clay ; but experiment led, in due time, to 
the preference o&a mixture of lime and water ; 
to which, for plastering,, the hair of oxen is now 
added. Trees presented the next building mate- 
rial, for beams, and boards in floors. 

With bricks and mortar, therefore^ well laiil 
by a btieklayer; with wood w«U pat tc^etiier 
with nails, by a carpenter ; the dwelliiigs of the 
whole civilized world are now made. 

05s.->-'Ca8t iron for many purposes, to wbleh timbef vrs» 
tfstttaiiy «ppUed, has lately been uied to great aiyafftag&« 

104. ^tnple as is the contrlTance of ehimtties 
id ^rry off smoke, yet, they are a recent iavin^. 
tton ; and were unknown in bttildmg, till wlttHW 
iStke last five hnndred years t down to Shatpe- 
riod, the smoke escaped tbnyngli a iiole hi tiie 
roof of the house. 

A middle contriyaaoe, between a li^le la die 
roof, and a close 'fire-'pl&ce, was tile open dilm* 
tiey against ihe wall ; winch we yet see in 
maxiy old farm-houses ; and the family sit vndeff 
the hole that carries t>^ the smoke. 

105. The means of letting in ihe lig^t, atid, 
keeping out the cold, is also a reoent inTention* 
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Ancientlj, holed for liglit^ereinadkwith woodeo 
shutters, to open by dav, and close at night. 

Various were the conti-iYaoces to let in fight ; 
and, at the same time, keep oat cold. Blad- 
ders, horn, and membranous snbstances of ani- 
njals and fish, were used for this purpose, in the 
houses of the great : bat wM these gaye wajr, to 
the fine inrention of glass. 

106. That useful material was discorercd by 
accident : sbme Phenician carders of soda, a 
few years before Christ, happenlig to light their 
fire between some of their lumps of this mineral: 
it melted, and miting with the sand, ^rodncea 
glass. Soda and Sand, or Flints, melted toge* 
ther, cotiltinne to be the ma'teriats of which glass 
is inade to this day. 

Ohi, I.— The taanufoctory of gl^ Was long c6tiBiied 
to Pftisniclft ; bM so little ldiprov«iAtfiit Wat nade in H, 
that Nero git e 40^0002. for two glats-caps dial bad han- 
dles. It was first applied to windows aboat the year 
S(k); but did not get into general ose till about 1000. 

2. — A glass- manufactory is a proper object to gratify 
the ciilridslty Of yoong persons.- Flint, or parifled stony 
•aoA^ cafled silex, m miied wkh pore soda, and exposed 
to a moderate heat, producing what is called the frit; 
this is then pnt into moderate-sized vessels, and exposed 
tc a violent h<*at, till melted ; and on cooling a little, it 
hecodres a kind of hot paite, which may be worked and 
moalded to any shape :-*-the ingennityand expertness of 
the workmen/io so noaldiog and shaping it into varions 
vessels, i^highly arndsing. 

107. Tiles for the roofs of hooses are made 
of clay In the maooer of bricks. Slates dug 
from quarries are alJo used for the same potpoMw 
In country-plactfs, Vhete the earliest practices 
\tt stiH contiimed, tobfs are thatched irlth ttraw ; 
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these will keep out the vet and cold, but geae* 
rate a musty sittell. 

Paints, cooBisting of the okides of metals, and 
of certain coloured earths^ or natural oxides^ 
mixed with oil, at once serve to preserve wood; 
and to parifj and beautify the inside of houses* 

VI. Of Architecture* 

106« After the art of buildini; had attained 
what was useful and necessary ; Luxury would 
aim at ornament :— an ingenious carpenter would 
become a carver ; and an ingenious stone- mason ^ 
a sculptor. 

The pillars which supported the work, would 
not be allowed to be quite plain ; but would be 
cat or carved in ornaments, at the head and 
base ; and other parts of the room, or struc 
tare, would be made to correspond, fience^ 
arose what are called, the five orders of ArchU 
tecture. 

100. The five orders of architectare were sue* 
eessively invented in ancient Greece and Italy; 
and are called the Tuscan, the Doric, the Ionic, 
the CoBiNTiiiAN, and the Composite: they are 
to be found in all the principal buildings of the 
Christian world. 

110. The Saxons, also, had a simple style of 
architecture ; distinguished by semicircular arches 
and massive plain columns ; these still are found 
in many of our oldest buildings. 

The Normans, too, invented a beautiful style 
ef itf chltecture^ called tha Gothic ; distinguish^ 
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VII. The Art of Clothing. 

111. Most aDimah are provided with a coat 
•f hair or wool for corering ; bat man seems to 
have been left nalied, and in many respects des- 
titute ; apparently, to serve as a stimulns to his 
industry and invention. 

Man seems, as^to his own wants and powers, 
to hare been formed, to equalize climates, and 
conquer the elements. His snperb edifices^ his - 
controul of fire and water, his application of 
light in the night, and his various clothing^ dis- 
tinguish his superior intellects. 

112. In all climates^ clothing is not alike ne- 
cessary ; between thti tropics it is little required, 
except for ornament : but -in the temperate and 
frigid zones, man could scarcely subsist without 
some covering. 

Holy writ tells us, that the first clothing of 
Adam and Eve were the leaves of fig-trees, 
sewn, perhaps, together ; and even at this day, 
our manufactures of clothing are derived, chiefly, 
from the fibres of the vegetable kingdom. 

119. The skins of animals were doubtless the 
first substantial clothing. The shepherd would 
dress himself in bis sheep or goat's skin ; and the 
hunter, as a trophy, in the skin of a wild beast. 

The Tartars clothe themselves in horsp- hides to 
this day ; ''the Americans, in the 8kios of bufili* 
loes ; and even in som** parts of Rtfrope, a sheep's 
«kiivwlth the woolly stde inward or outward, 
inak(.«> a winter or a siimcnt^r garm M. 

114. S>?r' u?»!Vts*.f 'heSuaih S-^a islands 
clO'.hv fl ;; Jv ,i i '**'' mude of reeds or vege« 

c3 
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table fibres ; others render pliable the commcm 
bark of trees ; but nooe of these will wash, or 
are durable. v 

Civilized man, how'eTcr, adapts the means of W 
nature to his purposes, by a process of his own ; 
he separates the fibres themselves, then twists \ 
them into thread, and by interweaving this thjread, "^ 
he obtains a pliable and durable material. 

115. The most ireful plant, for this purpose, 
is flax. It is cultivated like wheat ; and as soon 
as its seeds are ripe,lt is pulled up by the hand :\ 
the seed-vessels are t^ken ofi^, and the stems are 
put into pits of wate^, till the mucilageous or 
gummy matter, which holds the fibres of the 
stalk t<%ethe| , arc dissolved, 

IIQ.. After the stalks have been takea~oui of . 
the pits, they are dried, beaten, and combed, 
till they are fine;* loose, and shining : the flax is 
then spun, or twisted by a distaff, and wound oa 
a reel or spindle. This thread is either adapted 
for needle-work ; or is given to the weaVer to 
be woven into linen cloth by his loom. y . 

117. The process of weaving is simple: — the 
threads in their length are called the warp; and ^ 
are drawn tight by weights at one end ; at the | 
. other, they are divided into two sets,- each set ^^ 
composed of alternate threads :- — on moT^ig a ; 
treadle, one set, or every other thread, is thrown i 
^ up, and the •ther set is brought down ; and at « 
this instant, a cross thread or woof is thrown, 
between them by means of a shuttle. * i^ 

The lower set of ends are then rabed ; and the 
other brought down and the woof is agaiti 
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Slow, witii soft li^8, the isMrffn^^. acquires 
Tlie tender «j:atn«, and wraps 'in nstnj; spires t 
"With quickened pace succ€stiv4 roUert move, 
And these retain, and those extend, the rove ; 
Then fly the spnlea ; the rapid axtes glow ; 
'While slowly circMivoltes the laboring wAMllielow. 

139. Cmlized ouid does net disdaui to 'coo- 
Yert tfie covering of animals, to his pwfpo^e; 
bttt lie chaofes their appeamooe, aad prapana 
them, so as at ooce to preserre and dear them 
from ofletistTe odours. 

One of the most common articles of external 
clothing is derired from the wool of the slieep ; 
and this forms the most admired and useful, of 
the natire manufactures of Great Britain. 

1^3. The Jleece^ as it comes from the animal, 
is first picked and sorted; and then cleans^ from 
stains, dirt, and grease. The wool -comber af- 
terwards prepares it for the spinner; whotWists 
it into woollen^ thread called worsted j or yarn. 
Of late years, the twisting has been performed 
by worsted-mills, on the plan of cotton.mllls. 

124. This yarn or worsted, is then wove lb a 
loom into cloths, flannels,* or stockings, of Ta- 
rlous degrees of fineness, according to the nature 
of the fleece : the wearer delivers the cloths to 
the fuller; who, by means of fuller^s earth, de- 
prives it of all remaining grease. 

It is, afterwards, dyed any required colour ; 
is pressed, and then sold, under the name of 
broad and narrow cloth ; to the dr^cr, taylor, 
or merchant. 

Obs, — England and Wales feed 36 millions of sheep ; 
each of which, yields a fleece of four pounds weight ; or 
144 millions of popnds at 1 x. p«r pound, value 1,400^001, 
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These raano factored, pr«doce SO millions of ponndt ttei^ 
ling I leaviof^ a profit of Upwards of 12 mHlions per ait- 
Inim, to the maDufacturers. 

Id5. Carpets are another prdduciioii of wool ; 
and in making tbem, the warp is worked per- 
pendicularly instead of horizontally. The fine 
shawls of the East, (lately so well imitated in 
tius country,) are made from the fine wool of the 
eheep, which range the mountain^ of Thibet. 

OS(.«*Cable-ropcf , of saperior ttreagtiiaiid darahility, 
have lately been made from the loDg wool, v^hich is nse- 
Icn for dotht. 

126. Man's golden clothing, liowcTer, is de- 
TiTcd from the web of a crawling insect, or ca- 
terpillar, called the silk. worm. All the coun- 
tries ef the south and east preserre and propa- 
gate this insect ; and the produce of its labours^ 
forms a considerable article of commerqa with 
China, India, Persia, Turkey, Italy, and the 
South of France. 

l!e7. The worm is hatched by the heat of the 
sun, from eggs laid by a lively moth, in the pre. 
ceding year. Its fo^d are the leaves of the mul- 
berry ; In which tree it lives in warm climates. 
After it attains its full growth, it winds itself 
in it$( silky web, attached to one of the leaves ; 
and in this cone of silk. It is converted Into a 
lifeless chrysalis ! 

128. In a few days, the dirysalis produces a 
lively and plicate moth, which eats Its way out 
of the (ione of silk; fliitters its wings for a few 
days, lajrs egfl^s for future supplies of silk-worms^ 
^-and tiien diesl Such is the curious and won* 
derful economy of this insect^ which supplies 
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WMXk with the material of silk* See the cat after 
paragraph 505, 

129. The cones of raw lilk are aboot the 
size of a pigeon^s egg ; and each of tht m, whea 
wound off, contains, in length, a quarter of a 
mile ! These webs, after slight preparations, are 
spun into thread, bymaehiaeryinsilk.millStand 
then called organized or thrown silk* Tha 
weaver converts the thread into the Tarions ela* 
gant fabricks made of silk ; and the d/er and 
presser finish them for consumption. 

Obs. — Attempts haye hetn made to render tbe web of 
file spideritflerai i and stockinpluiTeactaally beea awde 
eftbit material 1 In tbort, whatever mm can spin laid 
thread, he caatrWet to weave into ganaentt i and in this 
nspect there ig no bound to hU materials, bat in nature. 

130. Hats are made of the fine hair of animals^ 
felted, or beat ; and then gnmmed together, till 
thej are tenacious and firm. Shoes and gloves 
are made of the hides of animals, first prepared 
]»7 the tanner and currier lij expeHing the fattjr 
and unctnous matter of the animal, and infosiog 
into its place, an astringent made of oak bark. 

Skins are inanj weeks in the tan.pits or bark 
Infusions, undergoing this conversion ; and thej^ ' 
are then shaved and coloured hj the cnrrierj 
for their various uses. 

VIII. €^ Ootfemwieni and Lawsm 

331. The heads and fathers of Families were 
anciently their governors ; and this kind 4if go- 
Yernmeaty was4sallsd Fatriarchal. The h^toiies 
of Abraham, Isaac, and Jacob, aie beautiful i]« 
iosttations d this state of human semsty.* 
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'l^2. Wben the fatoily gre# too Urge, the 
branches sometimes separated, as we ob^^rve ini 
the instance of Abraham and Lot ; and of Jacob 
and Esau ; but when they resided together, some 
one would be regarded as the head : id dtle time^ 
^ title would be given to this ruler; and he 
)rpuld be called a chief, captain, jiidge, dictator, 
&ing, sultan, or emperor. 

lis.' Such if^as the origin of all gOTernibents ; 
and they would prove of various tendisiieies, ac- 
cording to the character of the first irulers* 
Anj quarrel between two tribes, would give to 
both of them a mtlitarj character. •• . 

He who got the bettifr, would be in danger of 
being inspired with a love of €onqnedt^ oen(^j 
much misery would arise. In time, maiiy tribes 
or fa^iilies would unite into one; as well for 
ofi^nce as defence: such, doubtless, wd,s the 
origin of nations. ' - . 

134. 'fhe land of Canaan, when invaded hy 
the Israelites, was sub-divided, in this way« intd 
petty tribes; so was Britain, when it was ii^tad"- 
ed by Cssar ; Italy, also, was divided in the 
tome way,' before the ambition and mifitary cha- 
racter of certain Romans fed them to make War 
with their neighbours* 

Such, too, is the state of five thousand name* 
less tribes in Nortk and ^butA Ameitca; in 
Africa, Tartary, and SIbefia, tit this day. 

ISIk Every man ia a sodety, or vatifOUjis bound 
to rei{M5«t its welfare ; >t6 do . nothing injurious * 
to ill membess ; and to oenfofea 'himself to the 
rules or lawt iiy wUchJiis held tOgeAer> Btain* 
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l^lbed^ and protected. By obeying the laws 
himself, he sets an ekaibple to others ; aod ht 
also pa^akes of the common beoe&t and protec« 
tloa affotded bj them. 

136. A Constitution is that plan of goTerOr 
oient and sjrstelb of lavs, ander which a people 
life together in the same sotiety. In Fn^ldnd, 
for e&ample, We have ^ Chief magistrate, or 
KiDg^ to eteoute the Uws and c<yn<iikt thi* bnsi- 
tiess of the goTernment ; and We have two houses 
of parliament, to concur with th<* king in piaking 
laws, and letying money : this arrangement Is 
called the constittttlon of England. 

137. The two hodses of parliament consist of 
•Ifchont 400 peers or nobles in the House of 
Lords; and of 658 members, el«>cied by and Te* 
presenting the people, to the HouS^ qt Commons. 

No law can be enacted without the joint con* 
sent of the king, lords, and commons ; aitd no» 
thing ciin be done contrary to the laws so made^ 
QT to the established and known custchnS) or 
Cornmoa Law, of the country, 

138. No tax cati be levied on the Jpeople, no* 
less it originates in the House of Commons; and 
is first appravcd of by that assembly^ The cre^ 
ation of peiers and transactions with foreign nv> 
tiooS, belong to the office of Ring ; as does the 
direction aUd appointment of the Army and 
Navy, aiid the management of Wars* 

139. The jaws of England consist of the C^om* 
mofi Law, the Statute Law, and the Cml Law, 

T'he Ccmmon Law is the ancient law of £n|&* 
land, supposed to be derived from the Saxoa 
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laws, aod founded on priDjCipies of i^easoa 
and justice, oii the repealed laws of God, an3 
on the customs and rights of the people. 
*The Statute Laws are' particular laws to de- 
cl^irc^ enforce, and modify, the common law ; 
and are made by the two Houses of Parliament, 
and assented to by the King. 

The Civil Law is the law of our spiritual 
courts and uuixersities ; and i^ derived from the 
ancient laws of th^ Romans, a$ condensed into 
a code by the emperor Justinian. 

140. The laws are administered In ihe king's 

name, in the courts of King's Bench, Exchequer, 

and Comiuon Pleas^ and ^Uo at assizer in cpupty 

towns, by two judges ; of whom, there are 

Twelve. There is also a court <^f Eijuity, called 

the Court of Chanpery ; in which, in particular 

cases, the l^^tte^ of the law is moderated. 

Qis. — ^There is danger in^^eyery couotry, that those wbe 
use and practise the law may abuse it: and such now is 
unhappily the c&se in felngland ; — the people being ground 
to powder, and Tilely abased by the chicanery and vil- 
lainy of low attomiea. A code, Buch as that madeby Jus- 
tinian, is now called for in £nglan<| : — the peQplenay be 
relieved from the vexation of law-suits by arbitrations; 
but tkey should never refer to a barrister or lawyer, 

141. There are also courts of quarter-ses- 
sions held by justices of the peace, for trying 
petty offenders; and by corporate bodies, who 
act under the king's charter. Courts of request, 
or of conscience, are instituted for the recovery 
of d^bts under five pounds. 

142. No man in England can be put on. his 
trial, for any offence, unless tw9lvc of a Grand 
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Jv KTliaye declared, hi a bill of ifidictment, that 
there is cause for trying him ; and he cannot Ife 
cotiricted or punished, except a terdict has been 
gt^en against him by another Jury, composed 
of twelve honest and iinetceptioaable meti* 

143. By our lawH, wilful murder, forgc^ry^ 
house-breaking, house- burning, horse and sheep- 
stealing, rape, highway-robbery, catting an^ 
naiitiing, piracy, coining, and treason against 
the king, are punishable With death. 

144. Numerous other offences are ftlso pa- 
ni^hable with death; but the sentence is gene- 
ralljr changed into transportation for life : 
smaller offences inrolve transportation for four- 
tefeii ot seven yeflrs ; and petty ones are punished 
*by imprisonment, \^hipping, {nlloiy, bnrning i^ 
the hand, and by fines. 

145. A m^n who hai committed a critne, is 
charged with it before a juHice of the peace ^ 
Who issues his warrant to the constable for his 
appfehension* 

Thfe justice cdmmitd him to the custody of the 
sheriff in the county goal^ on the oath of the ac- 
cuser ; who^ at the assizes, mast repeat his charge 
before the grand jury, 

U they find a true bill^ he is then tried before 
the petty jury; and on being found guilty y 
receiTes from the judge, the sentence of the 
law. 

146. Death is inflicted by hanging: transw 
portation is made to Botany Bay in New Hoi* 
land; but many such cnlprits are employed in 
England on board of hulks, or old ships : small 
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offenders are sent to hooiet of correction aM 
Ifept to hard labour. 

As the kiDg is the e^iecutqr qf the laws, and 
^1 all prosecufions are par^it-d on in his |iame, 
iie has the pby^er of pardoning cripiinals. 

147. The couf|tituiion of Eagland s^uref the 
Sberty, as ifell as the good goTerpment^ of th^ 
people, — . 

pecause no law can be made,, without th^ 
^consent of their repr^^sentatiTes ip tl^e House p^i 
Commons, 

Because nq iA% can be imposed* without \t 
priginat' 8 and firs^ passes, in t|iat lioRse. And' 

Becitus^ no man pap be punished* id anj* 
way, wi^hqut i^e consent of twenty -four of hif 

fiaers, or equals ; i. e. by iwel? e of a grand^ an^- 
welveof a petit jury. 

148* The public rights pf Englishmen are 
also s^cur^ py Magna Charta, by the Habea? 
porpus Act, by tb^ Bill of Rights, and by inniir 
oaerabie acts or st«itutes of parliament passed 
chiefly in the reign of Edward the First, an^ 
Wlliam the Third. 

Obt. — The two most enlighteaed cpnatries ip Eqrope, 
liaviog pobliihed the general principles of government, 
the one in a document, called the Bill of ftipHTS, 1689 ( 
aod' the other in a DacLARATioif of Riorts, in 1789^ 
|>oth are tnbjoined as the completest and least objebf 
ilonable summacies that wejre ever compiled on these 
Sobjectfi. 

Th» lords tpirUual end teinpordl^ and commot^ of Eng- 
told, beiiig adsembted t^ a foil and free represent aiioti •€ 
the nation, di^ (as their ancestors in lilce case had nsaally 
dpne) for vindicating aod asserting their ancient rights 
and liberties, declare, 
** 1. That the pretended power of suspending of lawf» 
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or for fbe ezecutidn of laws, by legal aothority, withodt 
cofisent of parliament, is illegal: 

2. That the pretended power of dispensing with lawf , 
or the execution of laws by regal authority, as It haft 
been assumed and exercised of late, is illegal : 

3. That the* commission for erecting the late coort of 
cemiblsiloners for ecclesiastical causes, and all other 
commissions and courts of like nature, are illegal and 
pernicious : 

4. Xliat levying monev for, or to the use of the crown, 
by pre'fence of prerogative, without grant of parliament, 
for longer time, or in all other manner than the same if 
or shall be granted, is illegal : 

5. That it is the right of the subjects to petition the 
kiAg; and all commitmenift and prosecntioni for such 
petitioning are illegal : 

6. That the raising or keeping a standing army within 
the kingdom in time of peace, unless it be with consent 
of parliament, is against law : 

1. Tliat the subjects which are protestants may have 
arms for their defence, suitable to their conditions, and 
as allowed by law : 

8. That election of members of parliament oeght to be 
free: 

9. Thlit the freedom of speech, and debates or pro- 
ceedings in parliament, ought not to be impeached or 
questioned in any court or place out of parliament : 

10. That excessive bail ought not to be required, nor 
excessive fines impmed, nor cruel and unusual punish* 
ments inflicted : 

11. That jurors ought io be duly impannelled and re- 
turned ; add jurors winch pass upon men in trials ft>r 
high-treason ought to be freeholders : 

l!?. That all grants and promises of fines and forfei- 
tures of particular persons before conviction, are illegal 
and void : 

IS. And that for redress of all grievances, and for the 
amending, strengthening, and preserving of th^ laws, 
paflrliatnents otight to be held frequently. 

And they do clafm, demand, and hisist upon all and 
singular the premises, as their nndoubted rights and H« 
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I } and that no declaration!, jadgmeats, doiofs, t^^ 
proceeding, to the prejudice of the people in apy of thf; 
fcaid premises, ou^ht in any wise' to be drawn hcroafiei: 
into consequence or example. ■ . . « 



Afaln, in 1789, the National 48senil>1y of france re- 
eofnixed and d^clar^^, in the presence pf the Supreme 
Being, aad in the hope of his blessing an^ favour, the 
following sacred rights of men and citizens. 

1* Bleo aire horn, ajid always continue frt^ and eqoal 
in respect of their rightSf ' Civil distinctions, therefore, 
can he Couodjed ^njy on pofilic utility. 

S. The end of all poiitical associations, is, the preser- 
vation of the ti|itpral and imprescriptible rights of man $ 
and these rights are liberty, pro[>erty, sj^curity, and re^ 
•iitance of oppression. 

8. The Nation is essentially the source of all sove- 
ireigoty, nor can any individual, or any body of men, be 
entitled to any authority which is not expressly derive4 
nrom It. • ^ • 

' 4. Political Liberty consisting in t])e pqwer of doing 
whatever does not injure an6ther ; the exercise of the 
nataral rights of eyery man, has no other limits than those 
Which are necessary to' secure to <*very other man thf 
free exer<:!i&e of 'he same rights; and these limits are 
daterraiuable only by the laws. ^ * ...... 

5. The law ought to prohibit only actions hurtful to 
tociety. S^bat is not prohibited by the law, should no^ 
be hindered ; nor should any one |)e fOmpelle({ to do that 
Which the law does not require. " *• » ^ • * 

6. The law is an expression 6t the yti}\ of the commo- 
aity; all the people have a right to concur, 'either per- 
ionaliy, or by their representatives. In its formation. I| 
ibould l^e the siame to all, whether it pfotec^s or punishes i 
And all being eguai )n its sigh^, are equally eligible til 
all honours, places, and employments, according to tbei^ 
iiiflereiit abilities; without any ptht>r dist|nctiop ffaaj^ 
Ihat created by their virtues and talents. 

* 7. No man should be accused, arrested, or held iacon-^ 
flncment^ except in cases determined by the law | andl 
iiecording to -the forms which it has prescribed. Al| 
%h(f promote, solicit, execute, or caoie to be execated^ 
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^bitrary ofdert oaght to be piwisbed) and every f erifin 
eafied spoo, or apprehended by yirtae of the law, ou|b| 
^raaMdiatfcly |o o^ey^aojl he ]rende|i himself calpabte by 
resistabce. 

8. 'The lawpQu^htto impose PP pther penaltiefl thao 
sufjiasare absolutely apd evidently iieipestary; and no 
ODO ought to be puoishejil/bat in virtue of a law pfonol- 
^ted Wore tbe oflTeojcey and legally applied. 
' i. Every man being presumed innocent, till be has beeil 
convieted, whenever his detention becomes indispenslble, 
all rigour io bimi more than is neces'sary to secure bit 
person, ought to be provided against by Che law. 

10. No man ought to be mofested on aceoant of bis 
^pinions, not even on aceoapt of bis religions opinions i 
providjeil his avowal of them '^oes not difittrjl) the public 
order estaUished by the law. 

11. Tbe anresirained communication of thooghts and 

\9pinions, being one of tbe mqst precious righ^ of man ; 

ijpvery person may speak, write, and publish freely, pror 

i^ided he is responsible for any atiuse of this lil^rty, ii| 

modes determined by the law. 

13. A public force being necessary to give seenrlty to 
ih^ rights «ff all t|te p^^pie, that force Is instituted for tb« 
l^enent of the community, and not for tbe panieolar be* 
petit of persons with whom it ib entrusted. 

IS. A' common contribntion l>eing necessary for the 
^p^rt of the public force, and for defraying the other 
expences of government, it ought to be divided equally 
among the members of the community, according to theic 
ability to pay. 

' 14. Every person has a right, either by himself, or his 
N^epresentative, to a free voice in determining the neces- 
sity of public cpntribution»; the appropriation of tbenj 
and their amount $ their mode of assessment, and their 
darattbii. 

15. Every community has a right to demand of all itf 
pgents, an account of their conduct. , . 

16. Every community in which a security of rigbls 19 
pot proyided for, by a sepikratioa of powers, wants a 
Constitution. 

"" 11. Tbe right of property.being inviolable and saered, 
ap one oiydit to be deprWeil of U, except in cases of evi* 
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dMt {WbTic neaessUy, legally ascertained, and on con- 
dition of a previous just indemnity. 

*** Students who desire to become more intimately aC" 
quainted with these subjects^ should consult BlacJcstone^s 
Commentaries on the Laws of England; Delolme on the 
Conttitution ; Miller on the (jonstitution ; or. Goldsmith's ' 
British Geography, On other public subjects^ Smith on the 
Wealth of Nations^ and Chmihl en Political Economy^ are 
valuable works, 

149. The enjoyment of private property^ 
wkich is the sttmulus of industry, and the foun- 
dation of social order, is socnred by the common 
law of the land, and by th^ intervention of ft 
jury ; who decide in cases of private right, as 
well as in cases of public injury^ .or crime, 

150. Property is divided inw't&it and per- 
sonal : real property consists .of lands and Uieir 
appendages, add of houses and other buildings ; 
personal property signifies moveables, goods, 
cattle, aild every thing, in which the holder has 
but a temporary interest. 

151. Real property is held in fee simple, i. e. 
by the party and his heirs for ever ; or it is held 
bjf §ntaily u e. by him, and his own children, or 
by him, and afterwards io go to some particular 
person. Estates may also be occupied for life; i 
or by lease on certain conditions, for a term of 
years ; or at will, for an annual rent. 

152. The house of peers consists of the Prin-- 
ces of the blood royal ; of Dukesy Marquises, 
Earls^ Viscounts, and Barons. The public sign 
of their rank, and that which they bear on their 
carriages and seals, are their respective Coronets, 
given above. 

The oHier ranks are Baronets^ distinguished 
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^ {.^lild he seettred$ «id nicli difpocsttioiit made, 

] \as should pre? ent the cooutrj from being coa« 

1 igaered b^ the loss of a single battSe« 

i| \ 15S. it is osua!) however, in modern states, 

^f to hire and pay for this service^ a certain pof* 

^ \n of the male population^ called Soldiers. In 

; bglan^ and its colonies we have, In time of 

I %T, about 300,000 fighting men ; whose time 

i lives are devoted to their country, and they 

• called the Standing Army. 

^9» We had in the late wars 30,006 emoalrgf 

i ^i^»soldiers ; 150,000 infantry^ or foot* 

) ISsT^lmad^OOO en^neers and artiiiery^men^ 

lestablisbmentiiTila dkfi gt fortifications> ^and to 

''of the Archbishops of Canterbury ana York, 

^and of ttpenty-four English, and four Irish 

Ibishops. '^ 

Other dignities of tbe cburcb are Diansy or 
assistauts to tbe bishops* 
Arch' Deacons^ or subordinate bishops, 
Rurtd Detmsy who preside over part of the 
diocese. 

Rectors or Vicars of parishes, according as 
they receive the great, or small tythes. 

And Curates, who receive a salary for doing 
the clerical doty. 

154. The twelve Judges sit occasionally in 
the house of lords, but they do not vote. In 
the law, there are also Recorders , or judges of 
corporations ; Serjeants at law ; Barristers or 
couneel; and Solicitors or Atiornies, 

The Attorney "BXk^ Solicitor^generat are bar- 
jistet9» who plead 19 all the legal business of 
the crown. 
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dent jHibric necessity, legally ascertained, and on con- * 
ditlon of a previooB just indemnity. 

*«* Students who desire to become more intimately aC' /J 
guainted with these subjects, should consult Blacfcstone'slji 
Commentaries on the Laws of England; Delolme on the 
Constitution ; Miller on the Constitution ; or. Goldsmith'/ 
British Geography. On other public subjects. Smith on th?^ 
WeaUh of Nations, and Qanihl on PoUHcal Economy, an 
valuable works, ^^ 

149.^ The enjoyment of pmate propertj^Q. 
vkich is the stimulus of industry, and the fom 
dation of social order, is socured by the commas * 
law of the land, and by the intervention Ojg ^^ 
jury ; who decide in cases of pri?at< ' "^ 
well as in cases of public injurx^^lcr^ 

IX. Of ibe Art of War. 

15S* When a peeple have acquired the afts 
of cultirating the soil, of Ailning, of buitdin|^ 
houses and edifices, of manufacturing articles of 
cloathing and furniture^ and have established A 
government which adds to their happiness and 
prosperity, they become objects of etiTy td 
their less provident neighbours ; ahd nV^ouId be 
invaded, plundered, and despoiled, If they tieg. 
lected to cultivate the art of war. 

Obf, — War is, however, only justifiable When rfe/*** 
sivei oad is tbemosteoonttouof crinei when ofenslve 
and tiooedeesary. No glory attends victory in an unjtttt 
war ; and without jastiee and necessity on their side^ 
the greatest generals are bat leaders of banditti, toikimit- 
ting murders and robbery. 

157. For securing its independence, the whole 
male population of a nation ought to he trained 
to the lite of ai'ms ; magazinas of provisioAir 
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diotttd be ietured; «id tvch dispositiOBt nadt, 
aa should prevent the country from being con* 
^vered b^ the loss of a single battSe« 

I6S* it is QSual^ however, in modern states, 
to hir^ and pay for this serTice, a eertain poN 
tion of the male population, called Soldiers* In 
England and its colonies we hare, in time of 
var^ abont 300,000 fighting men ; whose time 
mtd lives are devoted to tlieir couotryi and they 
are called the Standing Army. 

159. We had in the late wars 30,000 emoatr^f 
•r horse-soldiers; 150,000 infat^ry^ Qt foot* 
soldiers ; and 5000 enfftneers and artillery^men^ 
whose duty was to direct fortifications, and to 
manage Sj^nnon in the field. 

We had besides, 80,000 mt/tXraan'd fendbht, 
vrbo served for a limited period, and di& not 
go abroad; ^,000 mortfief, soldiers who served 
OB board of ship ; and 10,000 local volnnleers, 
liorse and foot. 

160. Such was our army, ye| France and other 

nations, have even larger armlas. The glory 

of Eni^Iandiits chiefly in its Naty^ which is the 

bulwark of the country agaiost invaders, and 

has long been the triumphant and uadispttted 

m^ter of every sea on the globe. 

Obi. — As England can never be inyadeil while itt 
navy Is triampbaat, defensive or just wan are seldom 
accessary to the English people. 

101, An army is divided into Regimsntt^ 
consisting of 700 cavalry, or 1000 infantry; 
and each regiment is again subdivided into 10 
compaiiies. Some regiments coasint of two or 

a 
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three battatlans; but each battalion general ty 
consists of as raailj men a* whole fegimenfs of 
one battalion. 

Three regiments form a brigade ; several bri.* 
gades, according to the size of the army, form 
A division ; and three divisions, the central 'divi- 
sion, and the right and left wings, uSn^ly furm 
an army in actual seirice. 

16^ An army is commonly commanded by 
a general, called the Comraander.in- Chief ; the 
diTisions or wings, by lieutenant* generals, or 
major-generals; the bri|;ades, by brigadierm, 
generals^ and so far they are staff-officers. 

Reghnentfi are commanded by colonels or 
lietUenant'ColonelSf who with majors, are Jiddm 
officers* 

The companies of a regiment are commanded , 
by captains and lieutenanis; and each com* I 
pany is provided with an ensign, to carry Its . i 
distinguishing colours ; and also with four Ser- 
jeants, and four oorporals. 

163. The Englteh navy consists of 700 or 800 
Tessels ; of wMeh, 200 carry from 64 to 1^ 
guns, and from 500 to 900 men, and* are called ^ 
Ships of the Line ; 900 more carry from 28 to 50 
guns, called Frigates; and 350 carrying less t 
tlian 28 guns, are called Sloops, Brigs, Cutters, \ 
Fire-ships, Bomb-vessels, &c. ' l 
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large sliips carries, at least, 9«10S tof)i burden, or 
4,S^4,O0Olb. ; and, at the same tine, Ib steered and go- 
verned with as much ease as the smallest boat. 

164. A fleet of men of war is general] j dU 
Tided into three divisions ; and commanded by 
Admirals, Vice-admirals, or Rear-admirals, of 
tha wiiite, blue, and red, Flags, A ship is com- 
Dianded by a Captain, assistecl^by from two ta 
six Jjieutenants ; under whom are, from four to 
twelfe Midshipmen. 

There is also a master, his mate, a boatswain, 
a purser, a surgeon, a schoolmaster, and a cap« 
tain of every gun. 

165. There does not exist a more prodigiouB 
and wonderful combination of human industry, 
than is Tisible on board a first-rate man of war. 
It appears incredible that a vessel as largo as 
the largest parish church, should be mored and 
directed in the water with nearly the same rapi- 
dity and precision as a small boat ; and it is 
'wonderful that human hands could have fabri. 
cated and put together such gigantic materials. 

166. The immense ropes and cables consist of 
hemp spun together ; the aggregation of timbers 
lately grew separately in the fciresfs ; the iron- 
work was melted and prepared from the ore; 
the cannon were cast in the foundry; hi short, 
the whole fabric has been assembled together by 
man from the raw productions of the earth ! 

167. Forts and castles are constructed of 
thick walls of brick, stone, or earth ; not built in 
straight lines, but projecting and indented, so that 
one part may protect and cover another, and so 
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that d)e walls may stand obliquely to the fire of 
an assailant. Forts are also provided with wet 
or dry ditches : and with mlfies under the adja- 
cent ground, to blow up an approaching enemy, 

168. The projecting an^^lo, or work of a for- 
Itification^ is called a bastion. 

The strait watt that joins bastions: and which 
pktse are to defi'ttd, is called the ettrtain. 

The projecting angles are called saiieni nn- 
glei; and the anglei which point inwards, are 
palled the re-entering angles. 

Woiiis beyond the ditch are called oui-wwhs. 

The sloping bank of ear-th all round is called 
^e glacis. 

The upper part of the wall ia the parapet; 
and the walk within the wail is called the ram^ 
par(. 




Qbs.'-^ln the cut, w l a p is a bastioa. 

4 L is the face of the biistioQ. 

X. N t^e flank. 

f N the gorf^e. 

mh c the counterscarp. 

A M the flanked angles. 

|i and A the salient angles. 
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waxtA 9 t^-enUfing angles. 

i jf the mai^art. 

▲ o the line of defence. 

100* No fortress can h% pradenlly assaulted ^ 
by besiegers within tbe range of its guns, ex- ^ 
cept bj digging an approach in a zig.sag or 
riant direction, something like the capital Z. ; 
baving approached in this w&y> <^ battery is 
raised in the night, and the attack begins^ 

Afterwards other zig-sag approaches are 
made, CAWeA parallels ; and other batteries are 

j. constructed nearer and nearer, till a breach is 

^ made ^nd the plaee taken ^y assault or capitn* 

. lation. 

f 170. The composition of gunpowder was 

irst noticed by R^er Bacon, an English friar^ 
in 1^80/; but Swartz, a German monk, applied 
it in pr^A vtitBa ^enry bodies, about 13^0. 
The • * 5*"^- ^Pri°«« ^^ V^- Qur Ed ward III. . 

• '■! a «« and nnmbera sancttQed tbe crim». , « . ^r . '1 
in i :j^i,y ^i)| kings forget Uiat they arc men ? ■* * 
sieg e^n that they are brethren ? Why delight 
f'^AmsM sacrifice? Why borst the ties 
,/ aatare, that ihould knit thvir Boult together 
^one soft bond of amity and love } ^ 

ftt still tiiey breed destruction^ still go on 1 

iqmanly Ingenions to find ont 
few pains for life, new terrors for the graven,— 
Lrtificers of Death ! Still monarchs dream 
Of «ni?ersal empire growing np 

From nniversal ruin. Blast tbe design, , I 

Great God of Hosts, nor let thy creatures fall 
Vnpltied victims, at Ambition^s thrine. 
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eleTated to an angle of 45 degrees; and there 
are tables constructed for every degree #f cfe- 
yation. ' 

la battle, it is found that not ttiore than one 
ball in 60 does execation, otiring to^ tlieir rising, 
wken they first leave the gun, 

172. Formerly cannon were made so large, 
as ta discharge &to aes of 100 lbs. weight, to a 
distancis of five or six miles^ bat it is now found 
that the largest eonvenieftt size isra 48-ponnder; 
and those carrying 941b. 'shot are preferred. 

Ship.gans are from 48 to 3.poun^.rs ; guns 
in forts and castles are from lSto4^p<ninder8 ; 
field-pieces, or ilying.artillery, are 6, 9, or 1^- 
poiMiders. 

The best gunpowder is made of ^5 parts of 
nitre, five of charcoal^ and three of salpftar. 



A CAVT^^^ 
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Qj^g^ — In the cut, n l a f is a bastion. 

4 I. is the face pf \ke bastioa. 

X. N t^ie flank. 

W N the gorg^e. 

« ft c the couBtenearp. 

A M the flaolteii angles. 

|i and A the salient aoglcs. 
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of del traction eziBtiiif in fire-ams nd cmnoo, 
attains its objects chiefly by rapid movements, by break-> 
i»g the line of battle, and by |Ni9sing into the rear of the 
•nenay, seizing his magazines, and destroying his com* 
aonications. The great victories of Bonaparte OTor all 
jAe generals and potentates in Europe, were gatoed by 
.these means. 

S. — On the dreadful sniyect of war, which oogbt never 
.to be undertaken, except when nnavoidable and in self- 
,slefence, Porteus, Bishop of London, wrote the following 
iltiprestive Hoes : — 

Twas Man himself 
Brought Death into the world : and Man himself' 
Gave keenness to his darts, quicken*d his pace, 
And multiply'd destrnctiori on mankind. 
With joy Ambition saw, and soon improved 
The execrable deed. *Twa8 not enongh 
By subtle fraud to snatch a single life :— 
Pany impiety I^ whole kingdoms fell 
To sate the lost of powers more horrid fttll. 
The foulest stain and scandal of our nature, 
Became its l>oast. One murder made a villain i 
Millions a hero. PHnees were privileged 
To kill, and numbers sanctified the crime. 
Ab ! why will kings forget that they are men ? 
And men that they are brethren ? Why delight 
Jn human sacrifice? Why burst the ties 
Of nature, that should knit their souls together 
1b one soft bond of amity and love } 
'Yet still they breed destruction. Still go on 
Inhnmanly ingenious to find out 
• Kew pains for life, new terrors for the gravfe,— 
Artificers of. Death t Still raonarchs dream 
0f aoiversal empire growing up 
From universal ruin. Blast the design. 
Great God of Hosts, nor let thy creatures fall 
IJnpitted victims, at Ambition's ihrine. 



w 



[ 58 ] 

X. Of the Mechanical Powers, 

173* Without the aid of art, man could oat 
raisa massjr stones to the tops of churches and 
palaces ; he could not apply immeftse beams of 
timber to his purposes ; in short, he would Sti A 
have been a buiitfer of huts and cottages. He 
would, howeTer, soon discoter the use of a 
lever; and the principle of that power would 
soon be applied, in yarious shapes. 

Obf, — A lev«r is the fonoda^ion of »] I the DMehanical 
poweiB. It 18 Botbing more tbim a strai^t stick or barof 
wood or iron ; and any commoii lever may be applied in 
an instant to aoy object by ^9y of experimeat :-»a 
poker, Afire-showl, or strong loalking-ttickf for the por- 
pose of illustration, is as good a lever, as any that coald 
be made. Lay a sho?el across a fender, and. put a lasge 
coal into it, then balance the coal with the hand at the 
other end of the shovel; in this situatioov the shovel is 
a fever,. the fender is the/u/crtifn, the coal is the weight 
or resistancey and the band is the power to raise and over- 
come it. 

174. The force with which any body mores 
is called its momentum. If a boy walk at the 
rate of two miles an hour, and go against a 
wall, he will strike it with a sensible force or 
momentum ; if he walk at the rate of four .miles 
an hour, and go against it, he will strike it with 
double the force ; or if he run at the rate of six 
miles an hour, he will strike it with three times 
the momentum, , 

Ohs. — Every child that throws a ball, or ^beots ^ mar- 
ble, is sensible that \i% force or momentum \i in propor- 
tion to its velocity ; the sai^e marble will hit tvi^c<^ as 
hard, he will tell you, if it move twice ifd .fii5t,-.oi|r ten 
times as hard, if it move ten times as fast. Let. him 
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tdbsCitnte the word momentum for hard, and tftheihf for 
fiHt, and be will at onee uodeniand the principle of the 
fiechanical powern. 

175. If a mao, iz9ice the weight of the boy, go 
witb the same degree of jiwiftness, or with the 
B^oie velocitj as the boy, he will go against the 
wall with twice the momentam of the bojr in 
erery iDStaoce. Hence, it is a general rule, which 
moit not be forgotten, that the momentum is 
always in proportion to the combined or united 
size and Telocity of the forces employed. 

Ob9,-^A narble, twice the size of another, thrown 
with efual relocity, will strike with twice thie force, and 
this is ail that need be nnderstood. Any one who has 
learnt the moltiplication-table, may easily calcolate 
fefcei or momenta :* a ball of two ponndt weif^ht, 
■MKrlng with a velocity of six miles an honr, will strike 
with a momentam which may be represented by l»0 mul- 
tiplted by <iir,prodacin|; tmehte; and a ball weighing six 
ponnds, and moring at the rate of eight miles an hour, 
will have a momentom eqnal to iix multiplied by tigkt^ 
producing 48 : hence, those two balls more with separate 
nomeata e^nal to IS and to 48 1 or, in simpler terms, 
one moves with four times the force of the other. 

176. If a stone weighing 500 pounds, is to be 
raised one foot by a man, who can lift only 100 
pounds, ho cannot raise it, unless he can contrive 
to make his arm move five feet, while the stone 
moTes only one foot ; because 100 multiplied by 
Jive^ is equal to 500 multiplied by one, 

177. This increase of motion in the arm is 
effected by the /ei^^r; because the motion of one 
^nd 19 in the^same proportion to the motion of 
the other^ as the distance of the two ends are 
from the fnlernai* 

If a lerer^ six yards in length, be laid on a fuU 
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cram^ at one yard from one end, and the abo^^e* 
Bamed stone be fixed to th^t eod ; the btiftd 
which pulls at the long, or fiveyard^' eod, moves 
over fiye times the space that the other end does ; 
consequently, though pulling but 100 pouode^ 
it will be equal to 500 pounds at the short end 
of the lever. 

ITS. The grand principle then of mechanlci Is 
this,*— 'that tve gain in powery what we hse im 
motion ; and hence, the strength of one man couU 
move the earth, If he could bring his strength t<» 
act upon it with such a velocity, as there is dif- 
ference betwixt his power and the weight of th<^ 
earth. 

Oh8> — ^The property of the simple lever it exempliiet 
m the steelyard used by btttcbers for weigfaiagaieat^ miA 
in the iron cron^ 

179* %vBtfgto puiie^ merely improve the par. 
chase ; but tompound pullers enable the hands 
of those who pull them, to move over twice tiio 
space according to the number of pulleys ; hence^ 
two acting puHeys increase the power ioiu 
times, and three increase it six times. 

180. A force applied to the circumference of 
a large Wheel, as Water, Wind, and the Feet, 
or strength of men and horses, gains power itt 
the proportion of the diameter of the wheel t^ 
the axle. 

If a water-wheel be VI feet in diameter, and 
turn an aile of one foot, the powers acting at 
the circumference of the large wheel, moves 
over twelves times the space which the circum* 
ference-of the axle moves; hence 19 cwt may 
be raised with the power of one cwt. 
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l>it.— All wiadliWM, cnoei, aillliy wl9diiiilb» and 
watennilU* are formed im this piiociple. The pewer, 
whatever it be, is applied to the circomfereoce of a laifo 
wheel, whose drcoafereoce mofei io conteqaence, per- 
haps, ten milet aa hoar, while fis axle, oae>*teoth of tha 
diaiaetsr, aovai bat one lailaan hoar i cooteancntly, the 
strength of oae aiaa at the clrcnaifneBeei will be e^aal 
to that of ten men at the axle. 

1^1. Inclined planes, or sides of hillsi wedges, 
BcrewSi jacks, &c., are all used in mechanics oo 
ihe tame principle : their power depends on the 
proportion between the height actually attained^ 
and the length of the plane moved over. 

A screw is an ioclined plane ; and if a lever 
be ad^ed to it as in presses, the power gained 
is so great, that a man can mnltlpij his owa 
strength many thonsand times. 

O^f*— If I wish to r<ril a cask weighiog sis handred 
weight, on aa elevation eqnnl to ten feet, and my owa 
force is hot two handred weight, it is obvious, on the 
above principle, that an ioclined plane mast be three 
times ten feet, or 90 feet long. If a mail-coach weighs 
two toos, and is drawn on level ground, by a force equal 
to eight handred weigiit, and is to be drawn to the top of 
a hill which rises twenty yards in a hundred, the horses 
will have to pull witti aa additionid force equal to ooe- 
fiftb of the weight of the ci|rriage, I. e, ooo>llfth of 40 
esrt., or doable that with which they coold draw on level 
groaad. 

189. A body pat in motion, would moTe for 
•Ter, if it were not for the friction of the parts, 
and the resistance of the air, which alone stop 
it. A fourth of all power is lost in machinery, 
from Friction and Resistance : hence, the uso 
of oil to soften the parts; the necessity of smooth 
roads for wheel*carriages; i|nd b«nc#, tarious 
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contrivances called friction- wheels for diminish* 
ing frietioQ. 

Obs* 1.— The principle of bodies continoisf i» molkiB 
after betof fui tsto it, 10 felt by thete Vflie are in a ear- 
riage whidk^ suddenly stops.) They are tbpow» forwards, 
owing to their not parting with the awtion they have aie- 
qaired. From this cause, when a ship is foil sail strikes 
00 a rock, every one on board is thrown down^ and ge- 
nerally the masts snap in two ; so when an open chaise 
stops from a horsi^f&lling, those in it are thrown forward ; 
not from the position of the chaise^ but owing to the ats* 
tion which has been cemmuaicated to tJieir bodies. 

2. — Hence also, rollers are very useful assistants in 
moving heavy stones or bodies, from the little friction 
they create. 

183. The principle of atl the mecfaamcal 
powers, howeyer they are coi^bined, is the 
same ; that is to say, to ereat^ ail the different 
possible between the velocity of the power ^ and 
the velociti/ of that body which is to Be acted 
upon^ so as to increase the momentum of the 
poxDer* 

One of the most common combinations is 
effected by cogged-wheels ; which, when turned 
by some power, move greater or smaller wheels^ 
or giTe new directioas to the* force* 

1S4. A small wheel, with eigjhi cogs or teetfi^ 
moving another which has/or^j(COgs, diminishes 
the motion of the axle of the larger wheel ajifthy 
and imcreases the power ^e times, and this is 
the common windlass. 

* Some wheels are destined to e^ct certain ob« 
jects witfaoQt increase of power, as^ in clocks or 
watches. Sometimes, -a greater power is applied 
to produce increased motioh, asin the roasting, 
jack, and in many mills. 
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(ft • * 

Ois, — M'iiidy cpnsiderin^ the rast increaM of power 
by some of fliese combinatioDs, it cannot be matter of 
ftnther wo^^ that fir|t-nite men of war, and other 
Mch vast <49^^<>* *r^ easily conitracted. la iome in- 
stances, one man is. eaaJ^led to lift as much as 1000, and 
powers may be applied equal to the atren|^th of a hun- 
dred thousand men. 

185. Clocks and watches are nothing more 
than a simple arrangement of wheels of different 
diameters and numbers of teeth, so as to indicate 
seconds, minutes, hoars, days, add e?en moons. 

Clocks are set in motion by a weight which 
tnrns a cylinder, whicH cylinder sets the whole 
in motion. 

Watches are kept in motion by a coHed spring, 
which, in seeking to uncoil itself, ezeffts a power 
that gives motion to one wheel, which turns all 
the others. 

O&f.-^A lecture of ten roinntes at a watch-maker*s, 
with the wheehand other parts under the eye, will -ex- 
plain more than could be done by verbal description in 
a Tolnme. 

186. The triumph of mechanics is the steam. 
engine. The inventor observed the excessive 
force of steun in lifting up the stiff lid of a ket- 
tle as hesat at breakfast, and he and others have 
since applied this resistless power to produce a 
motion applicable to all kinds of machinery. 

187. in constructing these engines, steam 
from a copper is thrown into a hollow iron 
cylinder, with a close lid or stopper, which 
rises as the steam rushes into the cylinder, and 
falls, when the steam is condensed by cold water 
thrown in for the purpose. 

An upright iron rod is fixed to that lid, and 
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to one end or a large beain ; wMch, In conse- 
quence, has an action communicated to it similar 
to th«t of a see-uw, and ia lifted up and pnlled 
doTn, with wonderfnl precision and forcft 
THE STEAM-ENGINE. 
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Ohi.i.—K ttfalvr and pnw«rf al motion lieiBC tbu prm- 
4ijfed, the mecbanic it'izet upon it, and appliei tt wltb 
«aie to all kindi of macbinrrj. The appantin Itielf 
faas been alighlly varied by different peraona, and far dif- 
trinciple remain '" 
It diica*er]> that ei 

■ D meCDBDICB, 

S. — Mr. Witt, of Birminghun, bu made many ln> 
prnvemenli in tbe ateua-eDgine) and, amoog othera,he 
teleoa the top of the cylinder, working tbe rod thronib 
It, and inJeclB steun above as well aa betow, an tbat tEa 
motion downward ia prodaced bj steam, ai well ai that 
upward ; he alio condensrs the slcam in an a^ioiolnf 
Teasel. Oae horee can, by common mackiner?, ratic 
S&,000 |ionnd> one foot bigh in amlnnui botiomeneam 
machlaea perform the labour of 60 orSOhoraeat ArdbU 
one of a len-horae power, with tbe ateam prodoced by 4 
litgUiuiMtfcenlt, will raise 30,000,000 of poundi ana 
fool bigb I or i( will grind and dresa three sacu of wheat, 
■lit and draw into naili five cwt. of iron, and drive al 
the tame time 1000 coKon apindlel. Steam Qnglnei iMve 
latel J been applied with tacceat, ta Impel boaU and Mp*i 
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3. — Mr. BUnkiuop, of Leed!, bai Intdy applird 

steam to move cmI waggons on a rail-way, instead ot 

drawing ftem with the power of horsM, with great suc- 

Heiw b repr«reDtrd hi* madiine, to which imy 

risgema; beaoneied. 

' BLENKINSOP'a HACUINE. 



A. Boiler. 

B. B. B. Palest Road UaclL and WheH. 

C. C. Ciank Rod*. 

D. D. Steam Cjllnder. 

E. liischarging P[pe. 

F. Smoke Chimne;. 

G. Fire Door. 

Scale 1-eight of ao inch to a foot. 
188, The PutBp for raising water is a jtty 
useful machine ; and its principle should be 
oaderslood. It cao raise water, if reqmred, 
to the height of thirty-three feet, by the prcs. 
■BK of tlM air on the water ; and is foaud^ on 
the principle of the elasticity or pressure of air. 

Ota, — If a long: gla«» tubeclojedat oneend, wrr«de- 

nriTed of air, and ita open end inunened in quicksilver, 

Sie qaickEitYcr will liie in it about 89 iocbea ; or if^laced 
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in w«ter, S8 feet of w«Cer will rite in it, the weight of 
S3 feet of water, being equal to 99 Inches of qQicksilvery 
The rise of those flnids in such a tube, is cansed by the 
pressnre of the air on the surface of the external mercury 
or water: hence, it Is Inferred, and with reason, that th« 
elasticity of the air which we breathe. Is in all placet 
equal in force to the weight of about 29 inches of mer*^ 
cury, or 33 feet of water. 

189. To raise water 33 feet high, nothing 
more then ii requisite than to put one end of a 
pipe in it, and to draw the air out of that pipe^ 
when the water will instantly ascend in the pipe* 

Such is the purpose and effect of a pump; 
and all that is to lie done is by proper contri^ 
vances to draw out the air abore, and keep up 
a supply of the water below. 

190. A pnmp consists of a wooden or copper 
pipe, with a long iron rod to work up and down 
within it, by means of a handle. 

At the lower end of the iron rod is fixed a 
metallic hoop, provided with leather to fit the 
pipe: in the centre of the hoop is a liiile trap- 
dQor or valve^ which opens only upwards, and 
when down, shuts very close. 

At the bottom of the pipe, near the water, 
another such valve also opening upwards, is 
^ed tight within the pipe itself. ' 

191. The handle of the pump being raised, 
the iron rod (called the pistofij) with its valva 
at the bottoni of it, it foreed down the pipe. 

As the valve opens upwards, tha air in the 
pipe passes up through the valve. 

On pulling down the handle, the piston is 
raisedj and with it the valve, leaving a, vacnnni 
pt vacuity between it and the lower fixed valve^ 
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To fill up tke Tacaum, the water ruihet uf 
through the lower Talve. 

On agaio rainiig tiie handle, the jibton agaia 
descendi; and the water now mvhes through its 
valve, and on pulling down the handle again, 
the piston and its closed val? e risey bringing up 
the water. 

Its ascent creates a new vacuttm, and other 
water rushes through the lower vaWe; the up* 
per Talf e is made to descend again, to rise again 
dosed, and bring up water. 

102. Fire-engines^ and other fordngmengines^ 
hare no talre or flap fiied to the piston; but a 
solid plate Is mored up and down by it, and tho 
rising water Is thus Tiolentl/'driren into an ad- 
jcnning air. tight vessel. 

Through the top of that vessel, the playing 
pipe Is so inserted, that its mouth may He below 
the water, leaving the upper part of the vessel 
filled with air. 

Then the elastic power of tliat portion of air, 
forces the driven water up the playing pipe. 

The energy of the stream, will of course de* 

pendon the power applied to force down tha 

piston^ and drive the water into the air-vessel. 

Oa«.-»AD intpection of a pvinp or fire-engine, will 

teach more in tea mimilct, than mere dcicription In as 

vj hears. 



XL Trade and Commerce, 

193. The barter of commodities is necessarily 
coeval with the first formation of society. On« 
man m^^ht have too much com ; and another tee 
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mach wool : a^d each would be willing to pre 
what he had to spare of his own superfluity, for 
whathe |Dight>^ant of the superfluity of the other. 

194. In time, such barter would become a 
system ; otherwise, eyery family would haye iq 
grow ^very commodity it wanted; and to ma^ 
niifacture eyery article it consumed. The tay« 
lor would make clothes for the farmer, and t^ke 
proyisions for his labour* The carpenter \f ould 
Duild on the same principle of reward; and 
hence^ all the distinct trades would axise, which 
we now see exercised. 

195m One farmer too would cultiyate wheat; 
and another make cheese and butter, according 
to the nature of their respectiye soils. 

They would either exchange on the spot, ox 
each would carry his peculiar produce to a com. 
mon market, and exchange it for gold or siher, 
articles of universal currency, which he could 
exchange at any time, for what ever else ho 
wanted* 

196. The application of labour to particuUv 
or indi?idual objects, has also tended greatly to 
improye exery manufacture. 

A n^an who is nothing but a taylor, is far 
more e^pett at making clothes, than if be wqre 
also, a shoemaker, carpenter, and blacksmith ; 
and still more so, if instead of making all kinds 
of clothes, he work at particular parts of ^^r* 
ments. ...i^. 

This is called division of labour. . /| 

197. The utility of diTiding labour is fi^Jfi* 
pUfied in making pins. 
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Were a piece of metal git op to a man to mako 
one pio, he could scarcely do it id a day. 

In piD-manufaetorieSi howerer, each pin passes 
Ihroagh twenty.five hands : one draws out the 
wire, another straightens it, another cuts it, ano- 
ther points It, three or four prepare the head, 
two or three put it on, and others finish them, 
and put them on a paper. 

Twenty. fife persons, thus, make one hundred 
and twenty-fiye thousand pins in a day ; or fire 
thonsand to each person ! 

IBS. Labour likewise sub«di?ides itself nn. 
merottsly in every branch of the elegant and use* 
ful arts. 

Thus, in building, there are, the brickmaker, 
Hhe stone-mason, the architect, the luryeyor, 
Hie bricklayerj'^the sawyer, the carpenter for 
rough work, the joiner for fine work, €bie slater, 
the plasterec, the plumber, the glazier, the 
ironmonger, and the painter; M necessary la 
their several departments. 

199. In Tillages and remote countries, where 
erery separate branch could not meet with suf- 
ficent employment, the same person often pvtT^ 
anes two or three branches; for eiample, the 
ttooe-mason, bricklayer, slater, and plasterer, 
are often united in one workman ; so the car* 
penter and joiner ; also the plumber, glazier, 
and painter; and probably, <he carpenter ,or 
Mck layer takes it on himself, to act also as ar- 
chitect ^d surveyor. See the Book of Trades* 

tck). In the arts connected with the furaish« 
jHi| ^ a house^ there are the smith, the iron^ 
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* IPAOag^F) the joiner, the caJiliiet^mAker^ the look* 
ing.glas8 leaker, tke frame-maker, th^ carpet* 
ma^er, tlm tie<}&tead-maker, the feather mer-j 
chant, the blanket manafacturer,, the oii*cl<H^«i' 
maker, the copper-smith, the Teaetian bUfid^ 
maker, the tinman, the priot*seller, the book* 
seller, and the punter ;. ^11 necessarj for ' the 
house of a man of taste and fortune. 

^01. In branches of trade connected with the 
clothipg of a man, )¥e have the wool*man, the 
comber, the spinner, ihe wpaver^ the f nljer^ Ae 
djrer, the presser, the packer, and the i^riiottea-- 
draper. 

For linens^ we have theflax.dresser, thApist* 
ner, the w^Ter, the bleacher, the presser, the 
P9kck§r, ^4 the linen-draper. 

F^f miffonsj there are the planter, the mer^ 
ch^nt, mpi. cotton-^pinper, the weaver^ the 
bleachejTy tke 4 jer, the presser^ the packer^ the 
limrehous^natif>and the draper, 
■ 202. In the silk trade^ there are the importer^' 
the eilk^throwster or spinner, the weaviir, the 
djer, presser, and mercer. 

In the iron and metallic trades^ called the 
hardtoare^manufaclur0y there are the miner, the 
smelter, the irou«master, the founder, thescjthe- 
smith, ih^ button-maker, the . gun^smitht the 
sword-blade roanufaeturer, the cutler, the po- 
lisher, the plater, the finisher, the sorter, the 
packer, the factor, and the hardwareman. 

303. In connection vith books and literatare, 
there are the author, the designer, the publisher, 
the rag»merchant, the piper-^mdker^ the ata- 
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ikmer, tiie type-fouiider, the inresH-maker, 4h6 ' 

kik-naker, the pelt-maker, the thase-maker, tht 

komp'Oiitor, the pre»«man, the gatherer, the toU 

f ier, the sdcher, the leather. teller, the bhider, the 

' cappcr-smith, the engraycr, the wood.cutler, the 

copper. plate^printer, and the boofc-aeller; in all 

M tvadeB, to produce the UnherMl Preceptor,: 

Q^g^ ^The a«th» requires, too, bis quIH-Bftcrchant ani 

^ift iak*inaker ; the designer, various bwiiiches of trade; 
as the pencil-maker, colour grinder, &c. &c.; the rao 
require sorters ; the paper-maker has his vattnen, his 
drvers* pickets, sorters, prefibers, ftc*. &c. 5 and so on m 



dryers, pickets, sorters, prefers, ac. «c. 5 ant 
each departmeBt, extending the 25 evea to lOOi 

THE PRINTING PAESS. . 

/times as many merchav.«*T^noi9 on i aa 1 

' all other nations put together. "^ ' \ 

W9^ Besides trading with the remotest na. \ 
tioos, the English have established considerable 
settlements or colonies in Asia, Africa, '&nd 
America; by means of which, they enjoy the 
profits of cultivation, in addition to those of 
monopoly. 

210. In Asia, the colonies of the English are 
Bengal, all the countries 00 the Ganges, the 
coasts of Coromandel and Malabar, and the 
^|lands of Ceylon and Sumatra. 

in the form of stuflFs, cloths, Sec. ; to be made 
.nto stocking,, it will ocoip/ 184 ^on» for a 
week ; as 10 combers, lOo spinners, winders. 
*c., 60 weaTcrs or stocking.makers, besides 
dyers, pressers, &c. 

A sword made of steel, the oririnal metal of 
which was not worth a shilHog, is sometimes 
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sold for 300 guineas ; and a watch^diain lia» 
produced 50 guioeas ; the metal ol which before 
it was. wrought, was not worth three-pence* 

In like manner, a yard of MechlinJoce will 
fetch 20 guineas ; the flax in which was origi- 
. nalljr not worth three- pence. 

So likewise, a paintings not t w o yards squaro, 
has been ▼alned at3d,000/. ; and a shawl, which 
contains but a few ounces ol wool, sells for 60 
or 80 guineas. 

206. As it is with iodividuals, so it is wjth 
distant nations : what one nation possesses ia 
superflnity, it is desirous to exchange for some 

, article it yms^^su^ with. AR^ax.dresser, thllpiil- 
ner, the wearer, the bleacher, the presser, the 
p^ckQr, and the linen-draper. 

F^ ^fofffmsj therp are the planter, the meiv 
chjiirt, itfic^: cotton-spinper, the wearer, the 
bleacheir^ t^e dyer, the presser, the packer, the 
warehouBepan^aad the draper, 

202. In the silk trade^ there are the importer^' 
^the eilk^throwster or spinner, the wearer, the 
dyer, presser, and mercer. 

In the iron aod $neiaHic tradesj called the 

hardteare'manuf€u:tur0y there are the minev ^^^ 

smelter, thp irou^m asteri the Jon"^^"^ ^^ "*yj 
liUg'iUuaVmumatiinF es for the whjle world, and 

giTCS its manufactures in exchange for their raw- 
materials ; and in some cases for their manu- 
factured produce, which is consumed at home, 
or re-exported. 

207. The Phcenicians or Philistines were the 
trst people cm record who employed ahips t# 



B| TJE^AIXB AND COMMERCE. 73 

^m carry the produce and manufactares of one na. 

^K tiop to another. 

^K They were followed by the Carthaginians; 

^^nnd these, b^ the Venetians, Genoese, and Hans 

^HTowns. • 

^^ Daring the two last centuries, the Portuguese 

r nnd Dutch divided the trade of the world with 
the English. 

SOS. Within the last twenty years, preceding 
1815, the English monopolized the trade of the 
whole world. They were not only the greatest 
manufacturers, but also the greatest carriers of 
desirable produce; and they bare had three 
times as many merchant. ▼e3sels on the seas, as 
all other nations put together. ^ ' 

S09^ Besides trading with tlie remotest na. 

^ tions, the English have established considerable 

H settlements or colonies in Asia, Africa, 'iind 

9 America; by means of which, they enjoy the 

r profits of cultivation, in addition to those of 

f monopoly. 

r 210. In Asia, the colonies of the English are 

Bengal, all the countries on the Ganges, the 
coasts of Coromandel and Malabar, and the 

' large islands of Ceylon and Sumatra* 

From these and neighbouring countries, they 
bring to Europe spices, silk, rice, tea, muslins, 

L coffee, drugs, perfumes, and precious stones. 

I 211. In Africa, the colonies of England are 

K the Cape of Good Hope, Goree, Sierra Leone, 

^^ and forts on the coast of Guinea. 

^B From these, they bring to Europe gold dust, 

^P irory, gums, and drugs. 
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f 19. Id Americft, the English prorinces 
Upper and Lower Canada and Nora Scotii 
produee fnrs, corn, and fish. In the West Ii 
dies, England occupies Jamaica, Barbadoes, aoi 
a dozen other ialaiuls, besides Demarara, Sec. 
all which snpplj sugar, mm, cotton, cojflfeoj 
spices, drag», mahogany, sweet-meats, Sec 

218. These laxaries serre at once to gratify 
onrselves ; and as desirable mediums of exchange 
for the produce and manufactures of all other 
countries. 

We giro them to Russia, for hemp, tar, and 
tallow : 

To Sweden, for copper : 

To Norway, for timber : 

To Germany, for linen rags and smalts for 
paper : 

To France, for wine and brandy : 

To Portugal, for wine : 

To Spain, for gold and siWer, and fruit : 

To Italy, for silk, rags, oil, and fruit : 

And to Turkey, for silk, drugs, oil, and coflFee. 

214. This amazing Intercourse, in time 6t 
peace, was carried on in about 34,000 Tessels 
of all sizes, carrying three millions of tons bur. 
then, and employing 2C0,000 seamen. 

The trade and manufactures employ, besides, 
from four to &te millions of the inhabitants of 
Great Britain and Ireland ; and serte, also, to 
enrich all its inhabitants. 

215, SeTeral branches of the foreign trade of i 
England is carried on by subscripdon-compa-j 
nies; who difide the profits in half-yearly or' 
yearly diTidends. 



T^BADB ANB COMMBA9X* U 

Tkese Are the Eaftt India Company; wUch 
ijoys a monopoly of the trade to Asia : 
TIm Bank of En^nd; for bullion and pve- 

18 stones : 
And the Hudson's Bay Company; which mo« 
Jiopolizes the trade in furs from those conntriee* 
There are also the nearly extinct Turkey^ 
Russia, African, and South Sea«com panics. 

216« The inland or domestic trade of Great 
Britain' and Ireland, is carried on by means of 
many thousand waggons and stage-coaches ; by 
canals and riTcrs, which intersect every part of 
the two islands ; and by many hundred coasting* 
▼essels, which carry the produce and manufac* 
tnres of one place to another* 

^17* The chief ports are London (equal in 
trade to all the others), LiTerpool, Bristol, 
Glasgow, Hull,- Fahnouth, Dartmouth, Ply- 
month, Portsmouth, Yarmouth, Lynn^ Shields, 
Leith, Aberdeen, Whitehav^, Swansea, Dub^* 
tin, Cork) and Waterford. 

318» The chief manufacturing towns are Bir« 
mingham, WoWerhampton, and Sheffield, for 
eutlery and metallic wares« 

Manchester, Stockport, Bolton, and Paisley, 
fer calicoes and muslins. 

L«eeds and Norwich, for woollen cloths* 
Nottingham and Leicester, for hosiery. 
Belfast and Londonderry, for linens. 
Wilton and KiddernuQster, for carpets^ 
Newcastle and Worcester, for china, porce- 
lain, and glas^. 

219. The United States of America, under 
tke adyeutages of a long peace, the possession 

o 9 
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of raw inaterhh 6f every kind, numerous fine 
ports, and a free government, are rapidly ad. 
vancti^ in the manofacitaritfrg system'; have nu 
nierous ships at sea, and are carrying on ai 
extensfTe^ trade tvlth all patts of the world. 

820. The trade of most other natrons has 
been rdined by unwise governments, or by po- 
litical rev^olutions. That of China, by rfs im- 
mense canals, is the greatest and most advanta. 
g«oti8 that is carried on Jtn any country rh Asia ; 
but, the Chinese have no general foreign trade^ 
except with Japan. 

221. The e:q[)orts and imports of Great Brf* 
tain have been nearly fifty m^fions %ach per 
annym. The worth of the various mefchaindisfe 
and manufactures in hand. Is estimated at 60 
millions; and the value df the ship^ibg &m. 
ployed, at about 25 millions. 

222. The employments to which sfo valrt a 
trade gives rise, are, as far as regards the ship, 
those of the ship-owner, the i^ip-buiider, th'e 
copper-smith, the rope-maker, the bisCtfit* 
baker, the provision.merchaht, the ship-cat*. 
penter, the anchor-smith, the mathematical 
instrument-maker, and the slop. seller. 

223. In regard to the cargo of ships, thfifre are 
the merchant, the ship-broker, the factor, the 
manufacturer, the packer, and the lighterman. 

Among merchants, there are Spanish mer» 
chants, Turkey merchants, Italian merchants^. 
Russia merchants, Hamburgh merchants, West 
India merchants, American merchants, Bruzii 
merchants, and African merchaiits. 
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P'^rformed by merchantmen, in nine or ten 

months. * 



XIII. Geography and Astronomy. 

S35. Geographj describes the surface of iht 
earth ; the shape and size of the land and seas; 
the boundaries of nations, and their climate and 
natural productions. 

It also teaches the character of the inhabitant& ; 
their government, religion, manufactures, and 
mode of living; and it ought to enable us to shun 
their errors, and profit by their experience. . 

Obs. — As there are numerous worksadapted forschools 
on this subject, and the details are very extens'iTe and - 
prolix; it would be trifling with the pages of this work, 
to dwell tediously on geography. 

236. The earth, on which we live, is a round 
ball or globe, 8,000 miles in diameter, aiid 95,000 
miles round. Its surface is covered with one 
part of land^ and three parts of uater^ which 
are inhabited and filled with innumerable living 
creatures. 

237. Of the internal parts of this immense » 
[ . globe little is known to us. From the surface 

to the centre is 4,000 miles, yet no mine is a 
nile deep. 

As far as man has penetrated, he has found 

^ f.uccessive lay<ers or coats of different earths; 

i ^y^^g over each other, like the coats of an oniony 
or the leaves of a book. 

Obs, — In digging wells, various thicknesses of different 
soils are found in different places, in an order something 
like the following: three feet of black earth, called 
vegetable mould, four of gravel, five of gravel and sand, 

I fix of clay, three of je»-iheU8, fifty fe«t of clay, forty of 

L 
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and, 8ve »t tlaoe, Ibree of msr), &c. &c.| uid what 
i^ remarkable, eiery layer is Ibe aame IbickncM ai far 
as il exIcndB, nnd generally parallel with the surfftce of 
Ibe eaH\t.— &esmy Grammar of Philosopki/. 

238. The hif;hesf mountuns subtract no more 
from the roundDcss of the earth than the ioe- 
qualities on (he rind of an orange subtract froin 
itB general rotundity. Chiinbora9o, one of the 
Andes, rears its lofty head four miles high, yet 
this is but the tiro thousandth part of the earth's 
diameter. 

Obs.— The Peak of Tuneriffe is Tiul tno mllei and * 
balf high ; and Mount Etna and Mount Blanc not (no 
milea. Our Snnwdon li not three qaartera of a mile j 
and but a grain of aand compared to ibe whole earth. 
' S39: The miaes, therefore, may be compared 
to the sting of a bee in the body of an elephant; 
and tlie mountains to the inequalities in the rind 
of an orange ; yet, Ttut as is the earth, the sun, 
which lights and warms it, is one million times 
greater; or, in other words, one million earths 
united in one mass, would only be the size of 
the sun. 

• 240. The laml consists of two continents; the 
old continent of Europe, Asia, and Africa, and 
the newty-discorered continent of America. 

There are also many thousand islands sur- 
rounded by the sea; 'many of them, as Groat 
Britain, anciently united to the continent, and 
others, the tops of mountains peeping out of the 
sea, the bases of which are at the bottom of the 
ocean. 

. When a point of land juts out into the 
is called a Cape or Promonlorj/i as the 
f Good Hope. 
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When two masses of landl are joiDed together -•; 
by a narrow slip, it is called an Isthmus; as the 
Isthmus of Suez, aad the Isthmus of Panama. 

A Peninsula is the smaller portion of the two ^M 
as the peninsula of Spain, in regard to Europe. 

24i. The waters are usually divided Into four 
Vceans: the Great Ocean, ten thousand miles 
across ; the Atlantic Ocean, three thousand 
miles across ; the Indian and Southern Oc^an ; 
and the Northern Ocean. 

Seas are detached pieces of water; as the 
Mediterranean and the Baltic. 

Gulfs and Batfs are parts of the sea that 
indent into the land. 

And Straits are narrow passes joining one sea 
or ocean to another. ' 

243. The Tast Sun, to which we are under 
such sensible obligations^ for light, heat, life, 
and vegetation ; and v|ithout whose genial influ* 
ence all the Earth would become a dark, solid 
mass of ice, is 900,000 miles in diameter ; and 
the earth is 95 millions of miles distant from it. 

244. The Sun is the centre of a vast system^ 
of planets, or globes like the earth ; all of which 
move round his body at immense distances, in 
periods which incluj^e the various seasons to 
each, and are therefore a year to each* 

Oba. — They are all pressed to each other's centre ; but 
the action of their fluid parts against their solid parti, 
gives them a tendency to go forward in a strait line ; and 
those two forces so balance ^ach other, that they neu- 
tralize one another, and, inconsequence, the planets are 
moved round the sun in an orbit which is nearly circula^^ 
See 274. - *» 

245. The Sun has been commonly consid^^tUti 
'lobe of pure fire. A number of macul'H?) ^ "• 
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spots, bj in»ans of a telescope, may, how. 
be Been on dlfTerent part!) of bis surrace. 
eie consist of a nnclens, which b much 
ir than the reit, aod surroandcd bj a mist 
soke; and they are >o changeable aa fre- 
tty to vary during the tine of obserTation. 
me of the largest of tlxm exceed the bulk 
e whole earth, and are often seen fot thitp 
ks together. 

ley are supposed to be cavities in the bady 
e sun ; the nncleus being the bottom of \'nt 
ration; and the shady zone surrounding ir, 
helving sides of the carity. 

THE ION AND SOUE OF UIS SPOTS. 
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lnaX in tke near cfulEcac* ta Ihy blaze.—- 
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246. As the San i» ^ne raiUion tknes larger 
than the earth, it is eyideot that the balance of] 
their mutual pressure would not be destroyed^ IT 
one millioQ of earths moved round the Sun ; but 
at present, we know on]y of seven such bodies, 
some nearer and, some farther off than the earthy 
and some greater, and some larger ; called Mer- 
cury, Venus, Earth, Mars, Jupiter, Saturn, and 
Herschel. 

The 5iftt revolving on bis axis turns, 

And with creative fire intensely burns i 

First Mercury completes his transient year, 

Glowing, refulgent, with reflected glare; 

Bright Fcnus occupies a wider way, 

The early harbinger of night and day ; 

More distant still oar gUbe terraqueous turns, 

Nor chills' intense, nor fiercely heated burns | 

Around he rolls the lunar orb of light, 

Trailing her silver glories through the night. 

Beyond our globe, the sanguine Mars displays 

A strong reflection of primeval rays; 

Next belted Jupiter far distant gleams. 

Scarcely enlightened with the solar be£^m$} » 

With four unfixM receptacles of light, 

He towers m^ectic thro* the spaciooA height i 

But farther yet, the tardy S/itum lags, 

And sijc attendant luminaries drags ; 

Investing with a double ring his pace, 

He circles through immensity of space*— CHATtERToSTt 

247. These several globes, so revolting to re- 
ceive light and heat from the sun,' serve, some of 
them, as centres to other minor globes called 
moons. These satellites accompany the planet 
in his tour round the Son ; serving to balance its 
motions, and to reflect the Sun's light on the 
planet by night for the use of the inhabitants. 

2f48. The Earth has one moon, ^,000 miles m 
IOmeter, and a quarter of a million of niileB 
^ S'«»'*^'rom tlte Earth. 
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Jupit«r, another pUaet, his /our moons. 

Saturn $ev«n moons; and ho in alio tu iron nd- 
i by a large double ring, 30,000 milei distant 
•om his body. 

And Uerschel has six moons, 

349. But if the matter of all these planets and 
toons were put together, they are not equal to 
a ten thousandth part of the Sun ; or rather, it 
would require ten thousand such masses to make 
ap the bulk of the Sun. 

250. Besides the teven planets, and their eigk. 
teen moons, there are four Tery small bodies 
called Asteroids, which moTe round the Sun 
between the orbits of Mars and Jupiter, called 
Ceres, Pallas, Juno, and VesU, all of them late 
discoveries. 

3Si. There are also a multitude of bodies, 
some as large as the earth, called Cotnets, which 
exiiibit Tcry peculiar phenomena of the Sun. 
The Planets moTc round him in orbits nearly 
circular, butcomets almost touch the Sun in one 
part of their orbit, aud then stretch out into 
space thousands of millions of miles. 

TUE COUET OF 1680. 
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Hint Ibsii ue'er leen (he camet'l flaming: lighl I 
Tb' illailcioui Btrai]|er passing, tprror ibedi 
On gazing nations, from his fiery train 
or length enormous ; lakes his ample ronnd 
Through deptlii of ether ; coasts unoumhef'd worlds 
OF more than aolar glory ; doabtes wide 
Hesv'n'a mighty cape i and Ihen revisits earth. 
Pram tke long travel of a thoasand yean. toohs. 

363. llhe twiakling stars, of which wc sea so 
nany cTery clear evening, do not belong (o our 
solar SfStetn ; but are themselrea bo many Sutu 
to other systems like ours. 

Each Star is supposed ro be the centre ot its 
•wa system; and to hare plan«ls, moons, and 
comets moving round it at immense distances^ 
like those of our solar system ! 

Bright legion* Bnarm unseen, and ling, unheard 
By mortal ear, the glorious Architect, 
In thi^ his universal temple, hung 
With lustres, nith innumerable lights, 
Thai shed religion on the soul f at onee,-^ 
Hie temple i ' ' 



It calls Devition : genuine^rutSh of nigbl ! 

— Devotion* danghler of Aslcoooni]' 1 

Aa an^ETout astroaaoier h mad. i 
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Z53* lihej vkve cMed fixed stars ^ becansetbey 

iver appear to move; and are so distant, that 
lough the orbit of the Earth is twice 93 mil- 
IS, or 186 millions of miles across ; and we are 

^nsequently 186 millions of miles nearer to some 
stars at one time than we are at another, yet the 
stars always appear in the same places. 

Oh Nature! all-sufficient! over all ! 

Eorlcfa me with the kiiowled|i;e of thy works ! 

Snatch me to heaven ; and show thy wooden there ; — 

World beyond world, in infinite extent, 

Profusely scatter*d o*er the blue immense. TaoMsoir. 

254. The distance of the nearest of the fixed 
stars cannot be less than 32 billions of miles ; 
and they are all of them doubtless as far distant 
from each other* 

They appear to fill infinite space in shoals or 
T AST systems of stars ; and on r Sun is supposed 
io be one of that amazing shoal of stars, whose 
myriads form the bright cloud of light called 
the Milky Way, 

^ How distant, some of the nocturnal suns ! 
So distant, says the sage, Uwere not absurd 
To doubt, if beams, set out at Nature's birth, 
j^re yet arrived at this so foreign world ; 
Though nothing half so rapid as their flight. 
An eye of awe and wonder let me roll, 
And roll for ever. Who can satiate sight 
Jo such a scene, in such an ocean wide 
Of deep astonishment ? Where depth, height, breadth. 
Are lost in their extremes ; and where, to count 
The thick-sown glories in this field of fire. 
Perhaps a seraph's computation fails. tovng. 

^5b. The stars, as seen through a telescope, 

ire infinite in number, moije than 100,000 have 

leeD reduced to(ia catalogue ; but with the naked 

"»j not more IhiA 6 or 800 stars cao be s'^'*" • 
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and on the clearest night never move than 4*.oi 
500;— so deceptire is the appearance whj 
Tiewed hastily. 

256. The ancients^ in order to find and 
scribe the stars, classed them into figures 
men and beasts, called Constellations, and th< 
were fifty of these. The moderns have added 
twenty. four others; so that the celestial globe^ 
in which the stars arc accurately laid down as 
in the heavens, is covered with the figures of 
these imaginary constellations. 

257. In the Zodiac, or part of the heavens 
where the Sun appears to mqve, there were^ 
twelve of these constellations : as, 

Aries, the Rain y^ 

Taurus, the Bull • . |^ 

Gemini, the Twins.. •• 1} 

Cancer, the Crab os 

Leo, the Lion ^ 

Virgo, the Virgin * --^ 

Libra, the Balance :£: 

Scorpio, the Scorpion Til 

Sagittarius, the Archer f 

Cape icornus, the Goat Vf . 

Aquarius, the Water Bearer.. ;Si!; 
Pisces, the Fishes K 

On the eertk^s orbity see the various signs fr- 
Mark where the Sun, our year completing, shines: 
First the bri^t Ham his languid ray improves: 
Next glaring wat'ry thro* the Bull he moves ; 
The am'rons Thoins admit his genial ray ; 
Now burning, thro' the Crab^ he takes his way ; 
The Liofiy flaming, bears the sola^ power ; 
The Virgin faints ben&th the sultrjyhower'. 
' Now the just Balance weighs hisj|tqual force { ^ 

% The sWvay^rpent swelt^ iirhis course; / 

f 

y 
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sabled Archer douda his langaid face ; 
le Coat with tempests urges on his race ; 
Foiv in the tVaterhxa faint beams appear; 
td the cold FtfiAes end the circling^ year. cnATTERToif. 

\s. 1. — These constellations were of Egyptian con* 
tnce; and the characters (which it is needful to 
vtn) are Egyptian hieroglyphics, or rude paiptings of 
le things represented, or tome known emblem of the 
[/things. 

2. — The signs of the Zodiac, in which the earth and 
planets move, may also be recollected by means of the 
feUo'wing lines: — 

The raniy the hull, the heavl*nly twins. 
And next the crab, the Uon shines. 

The virgin and the scales : 
The scorpion f archer, and sea-goat. 
The man that holds ^he water'pot. 

And Jish with glittering tails. 

85S. The most showy of the constellations is 

Orion, difitingiiished by bis belt of % in a row ; 

* 

beneath these h Sirius, the brightest of the stars ; 
and above, to the ri^rht, are the red star of the 
Bull, and the Pleiades or Seven Staps; and to the 
left, two bright stars. Castor and Pollux. 

These bright constellations are always visible, 
on a winter's eveninpf. 

Ob». — The student of Nature, who takes an eiyening^s 
walk to admire the magnificence and the glory of the 
starry heavens, and desires to profit by his observations, 
should learn to class the heavens into particnlar divi* 
sinns ; and fix on certain points, as a sort of landmarks, 
" direct his attention. 

~\y knowing the part of the heavens in which the Sun 

9, he is ?ibie to determine the eastern side ; by attend* 

to its sit lint ion at noon, he iasce rtains the south; and by 

icinfC^*'^ pi'.rc oy|ts setting, h<^det ermines the toejfern. 

of tiie horizon, ifg need not be told that the n'"'*^ 

'>0!!<itc t.9 the south. 
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The moment, then, in which he casts his eyes oi 
sparkling expanse of heaven, he is supposed to be 

.1 sible of the bearings of the cardinal points, north, si 

»? east^ and west. 

,'; The next principle to be recognised is, that faej 

; above his horizon,* one-half of the^hole heavens 

£. h to say, one-half of the heavens are always visible, 

above the horizon, and the other half is below the hori- 

i zon. He must not expect, therefore, to «ee all the coh-k^ 

stellations and planets at once ; but only that half whjdi, (; 

• ftt the time of observation, is above the horizon. 

I For the sake of precision and accurate reference, 

I astronomers have supposed the 360 degrees, into which 

geographers divide the surface of the earth, to be ex:- 
"^ tended to the heavens : so that the whole rotfnd of the 
horizon of the heavens is supposed to be 360 degrees, or 
proportional parts; half is 180 -decrees, and a quarter 
is 90.degrees. And as we see one-hlilf of the heavens 
above the horizon, it. is of course 180 degrees from one. 
side of the horizon, in a line passing over our heads, to 
the directly opposite side ; and ef course from the point 
ov<?r our heads, called the zenith, it is 90 degif*es to the 
horizon on every side. 

Remember, then, that the whole heavens are 360 6e- 
grees, or proportional parts round, and that it is always 
90 of these degrees from the point directly over head 
down to the horizon. 

An observer of the heavens will discover the progres- 

^ sion of the whole, from east to west, by a quarter of an 

hour's attention. Let him bring a star^ ia any part 
between the zenith and the southern part of the horizon, 
into apparent contact with the end of a house, steeple, or 
other fixed object, and he will in a few minutes percdhre 
the motion of that star, and of the whole heavens, from 
east to west. 

It may be proper for the student now to consider^ 
that this general motion of the whole heavens is merely 
apparent; and is occasioned by the rotation of the earth 
on its axis in a contrary direction. Of course, if the 
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* The horizon is th« part all arouncl %liere the sky and t)te 
earth seem (o meet. The zenith is th#po;nt directly over head, 
90 degrMs from the horifio^ 
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tator is moving on the earth from tvest to east, the 
nt stars w!ll appear to moire from east to west, 
'he rising and setting of all the distant heavenly, bo- 
willy hence, be easily understood. The earth tarns 
letely round every twenty-four honrs : every inha- 
t of it will, therefore, be carried round towards all 
odies out of it, and distant from it, every twenty- 
hours. Hence, the rising and setting of the Sun; 
the succession of day and night ; and all the dependent 
phenomena. 

This progression of the whole heavens from east to 
west f the rising of some stars in the east, and the setting 
of others Ln the west ; are objects which, viewed in this 
nafiner, will leave impressions much stongcr than the 
mimic representation of the same phenomena on the 
celestial globe. The immensity of the great vault of 
beaven, the still, solemn, uniform motion; the accom- 
panying association of the immeasurable distances, the 
apparent perpetuity, and the countless numbers of the 
stars, will fill the mind with reverence and devotion 
towards the omnipotent^ infinite, and eternal Author of 
the whole! 

Having thus obtained ocniar demonstration of the 
jnotion of the i'tars from east to west, or rather of the 
saotion of the earth in the contrary direction, it will then 
be necessary to attend to <inother circumstance which is 
a consequence of that motion. 

A slight consideration will evince, that the stars imme- 
diately above the axis on which the earth may be sup- 
posed to turn, will appear to rvmain stationary over 
those places, at both ends of the axis. In turning a 
■wheel on a fixed axis, all the parts of the circumference 
"will sHccefcsively present themselves to different objects, 
but the axis ivilt continue to point to the same place. 
If the wheel be supposed to be a globe revolving on an 
axis, the effect will be the same; the point of the axis, 
called the pole of the }j:lobe, will point to the same spot, 
while all the parts will perform smaller or larger cir- 
cuits, in proportion as they are removed in a greater or 
less degree from the poles. 

It is important, then, to be able to determine the 
points in the heavens which are opposite to the poles of 

1ft 
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the earth ; these always appear to stand still, while ^ 
other stars appear to make a daily circui| round theia. 
As, however, tee can tnly see 90 degrees in the hea\ 
from the point over our own head3, the inhabitants of 
part of the earth can see both poles, ejtcept those i| 
live at the equator, from which both poles are dislaat 
ninety degrees. The poles of the hearens may therel(|re 
l|^e seen at the equator, exactly in the horizon, in lie 
north and the south ; but if yon travel or sail one degree 
to the north of the equator, so as to be within 89 degree* 
of the north pole, you wiH, of course, see one degree 
beyond the north pole, and not so far as the south pole 
by one degree ; because, as before stated, you can 
always see 90 degrees in the heavens, from your zenith, 
or place ipver your head. In England, which lies be- 
tween 50 and 60 degrees from the equator, or within 40 
or 50 degrees of the north pole, we always see 50 or 60 
degrees beyond or below the nortii pole ; or, in other 
words, the north pole in the heavens, or the stars imme- 
diately over the north pole of the earth, will be 50 or 
60 degrees high. 

Rather above mid-way between the horizon and tVie 
zenith, in this northern part of the heavens, we are in 
England, to look for the north pole of the heavens, or 
the part which never appears to move. It happens that 
there is a star so near the north pole, that for all ordi- 
nary purposes it may be taken for the north pole itself; 
and this star may always be found very etftly, by meang 
of two other stars which point to it in a right line. 
During the winter months,^these stars, which are in the 
constellation of the Great Bear, are to be found with 
the other stars of that remarkable constellation on the 
eastern side of the pole. They are about six degrees 
asunder, and the nearest is five tim'es that space, or thirty 
degrees from the polar star, at which they seem to point, 
and are, thence, called the Pointers, 

The north pole star being thus found, it will be a 
pleasing employment to observe, that all the stars 
appear to move round it, according to their several dis« 
tances, while it constantly stands still. An hour's con- 
templation of this star, and of the motions of the rest o£ 
>e heavens, while it remains an immoveable centre, will 



y 



STROKOHY. 93 

nfonned ia aatroniuD;, ttaau « tboB- 
» ia ihe close!. 

lag, ihe DCher remarkable objecls 
fb^ades, OT seen alars, in Ihe aoath- 
n, u little to thr eut, (be grand 

of alt the fiieil slari. The three 

D a linr, railed the Belt of Orinn, 

'lanceii from (he Pleiades and Hy- 

aenly-five degrees from each. Be- 

is dlataoce, und that of the Polnten, 

■ Ihe sake of ncOBionat'campari- 

(OiiB, it nil! be nse^l to recollect, that Ihe most norlherit 

of the three stars in Ihe Bell of Orion, is exactly met Ihe 

equator : so that from that star to the north poie ilar ii 

exactly ninety degrees. 

The Pleiades ace io the Zodiac, on the t^outb side ; and 
is the red star Jtdtberan, near them ; and the two 
bright stars about/oifj/ deicrers to the left, called Ceattr 
an<l Pallux, or the Twins, are alio in the Zodiac, and 
about Ave degrees nonb of the Sun's place, on Ihe ISIb 
of July. 

On snch an evening, Ihe Milky- Way will be »ecn in 
Ihe vest, as a li^hl c1uii<l ; sopposed by same la be 
formed of a mass or shoal of slars, almost infinite In 
nnmber, but indistioct from their distance ; Ihough others 
snppose it to cousist of a luminous Space, and not oC 

A celestial globe, rectified to Ihe day and boar, will 
point (o other objects; an ephemerii niil radicate Ihe 
names or placet of the planets which may then be above 
tbe horli:iD ) and any telescope will render visible many 
other interestiof; and noederful phenomena. ~ 

Shonid the Moon be visible, tbe motion in her orbit 
I Bay be nightly trnred hy her approxtinaling to, or re^ 
r •■-'ling from, certain stars; and Ihe same may be observed 
' the motion of the planets in their orbiti. 

The morning and eveuing-sLirs are the bright planets, 
nns and Jupiter, so called from tbeir rising or setting 
h the Sun. Mars is red % Saturn of a leaden colour t 
rechel is so dislaui, and Mercnry is so near the Sun, 
It they can seldom be seen but nith a telescoiie. 
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going forwards, it turos round on its axis, and this \% 
precise motion of the earth and planets. So lit^e 
the ball of a bilHard^table moves onward, and a1s6 
•n its axis. 

361. The distances of the seven primar'f' 
nets from the Sun^ in round millions, are 
cury 5 36, Venus 9 68, Earth © 93, Man 
149, Jupiter % 486, Saturn b 893, and He 
chel ^ 1800 millions of miles from the Sun. 

Their diameters are respectively 3, 8, 8, 4, 8&»' 
79, and 35 thousand miles. 

And their periods of revolution are 3, 7, \% 
23, 144, 340, and 1000 months. 
■'363. In their grand orbits, the planets do not 
move exactly in the same level or plane ; l>«t 
each moves regularly in its own level. Nor ^re 
their axes exactly perpendicular to the |:^ane- of 
their orbits, but variously inclined; and tfeis in- 
Qlination produces the difference of their seasoos, 
and the dij|brent lengths of day and nigbt. 

363. The whole earth is calculated to^ |e \\ 
times heavier than water ; the Sun, Jupiter^, aed 
Herschel about the weight of water; MerciTry 
nine times; and Venus six times heavier. In 
this way, taking matter for matter, it is founds 
that it would take a million of our earths, to 
make a body equal to the Sun. 

364. Next to the Sun, the. Moon is that of the 
heavenly bodies, which the most interests our 
curiosity. She is but 340,000 miles distant from 
the earth, only 3000 miles in diameter, and 6300 
miles in circumference. She accompanies tbjp 
Earth in its annual orbit; and, during that pe» 
riod, goes herself nearly thirteen times round 
the earth ia an orbit of her own. 
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' to the Earthy it is a fiill earth to the moon/; 

the contrary. 
" ' ' 368. As the Moon shines with no light 
that which she reflects from the Sun ; it \i 
dent^^that her shape must depend on her pes] 
in regard to the Sun and Earth. 

When the Earth is exactly in the middle, 
whole illumined side of the Moon will be towai 
the Earth, and it will he a full moon.- 

When the Moon is in the middle, her 
side will be presented to the Earth; and it will 
be new, or no moon. 

As she proceeds from new to full, more and 
more of her light side will appear, or it will 
increase; and on going from full to neW| it will, 
of course, decrease. 

Trie moon's phases. 
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EXPLANATIOir. 

the Sub ; T the Barih ^ the inaer circle reprftseati 

oon in its orbit receiving its light from the Sun, 

ter circle'is the portrait of the Moon to each ad* 

part of her orbit as seen at the Earth. Thusi at 

full moon, or all light, as at «; and at E it is new, 

dark, as at «. At £ it is in a position to produce 

ipse of the Sao, or overshadow the £arth ; and at 

o be eclipsed itself, or receive the Earth*s shadow. 

269. As both Earth and Moon cast long sha* 

ws^ it is evident J if they moved on the same 

level, that every time the Earth parses between 

k. the Sun and Moon, the Earth's shadow would 

I fall on it, and darken or eclipse the Moon ; and 

\ that every time the Mooh passes between the 

Sun and Earth, the Moon's shadow would eclipse 

L the Sun. ^ 

^ @70. The Moon, however, ascends and de-* 
K scends 5 degrees in every revolution, so that in 
^Kgeneral the shadows pass under or over ; but when 
Hthe new or full moon take place at the very time 
m she in passing the plane of the Earth's orbit, in 
F ascending or descending, then the striking phe- 
F nomena of an eclipse take place. 
""[■ 371. The shadow of the Earth, as seen on the 
^Moon, demonstrates its rotundity ; and the^ha- 
dow of the Moon on the Earth, proves that it is 
nearer than the Sun; so the passing of the.MoQP 
over planets and stars, called Occultat)(on!»i prov>Qjs. 
that they are more distant than thftM^iOik ' ' 
273. Occasionally, Venus andf'^l^^rcuryV tire , 
o planets nearer to the Sun jfcau the Earthy, 
s over the surface of the Sur/Ukc black spots, 
ied ^ran^f/* of Venus and Mefcuryj ' \," 
Jhis proves that those planet^afe nearer to the 
rtb than the Sun ; and, by o»|<prv\ng the nrg^ 
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gress of the transit at different parts of the Eai 
we can obtain the measure of an angle, by wl 
we can determine the exact distance of the ~~ 
from the Sun. 

273. Having ascertained, by means of th^H 
servation of a transit, the distance of the Eai 
from the Sun, the distances of all the other pll 
nets are determined by that law of nature, whi< 
exactly proportions the cubes of the distances of 
the planets, to the squares of their respective perio^ 
dical revolutions. - 

274. Besides affording us light, the Moon af- 
fects the waters, and causes high tides ; which 
obey her influence, as the seas pass beneath her. 
But as she mores forward in her orbit 12 or IS 
degrees every day, and consequently passes orer 
every sea 50 minutes later one day than the day 
before, so the time of high water is always 50 
minutes later each following day. 

Obs, 1. — ^Tbere arc two tides in every twenty-four 
hours; and one is evidently bal a returning vibration, 
strolce, or effect of the preceding tide. If the Moon were 
to be destroyed, and not to re-produce the effect on the 
following day, the vibration oi the waters would proba- 
bly continue for many days, till it gradually ceased, like 
the motion of a pendulum. Many mathematicians have 
puzzled themselves in calculating the relative forces act- 
ing on the near surface, centre, ^id remote surface of tlie 
earth, but to little purpose, as the «ffect is so much better 
accounted for by the vibratory property of fluid bodies. 
2.-— Sir Richard Phillips, in a late Essay in the Monthly 
Magazine for September and October, 181 1, successfully 
combated the prevailfng notion of an occult or invisible 
influence callied attraction^ acting between the platfetary 
bodies by means of supposed eflluvia. He proves, on the 
contrary, that all the phenomena of the planetary ixi6* 
tions arc produced by the universal pressure of nn 
clastic medium, on all masses of matter ; the interceptiuii 
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irhich pressure, by the difTerent masses in regard tQ 

ite another, produces their mutual sravitation towards 

another. Their circular and rotary motion^t, he as- 

»es to the action of their fluid parts ; and thence, he 

lains the courses ancTuses of the tides .of the sea. /^ 

^75. The Sun and Moon concur in raising the 
les; and hence, we have high or spring tides, 
hen their actions concur at the new and full 
koon ; and low or neap tides, when the forces 
act in opposite directions^ as at the quarters ; or 
when th^ Moon is half way between the con- 
junction and opposition. 

0^«.*-0n small seas not readily commnnicating with 
others, and on which the rotary forces act general ly, 
there are no tides. 

276. All the terrestrial phenomena, and all 
the problems on the globes and maps^ may be re- 
duced to one general principle ; that the Sun al- 
ways illuminates one half the earth, and that the 
the other half is in darkness ; and that, from every 
part of the earthy we always' see one half the 
fieavens, the other halfhemg invisible. 

277. The circumference of the earth, the hea- 
vens> and of all circles of the earth and heavenv, 
is supposed to be 360 parts or degrees; conse- 
quently, half a circle, or half the heavens, is 180 
degrees, aud a fourth 90 degrees. On the sur- 
face of the Earth, each degree is 69| miles ; but 
the actual size of a degree, as carried out to the 
heavens, is indefinite. 

278. Hence, if the Sun illumines half the 

^arth> he illumines 180 degrees of the Earth ; or 

kO degrees every way, from the place over which 

« is vertical. Hence also, it is 180 degrees from 

orth to the south pole; and 30 degrees from 

i3 
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each pole, is the middle of the Earth, called el 
Equator, 

379. Hence, as half the heavens are always 
sible, 180 degrees are visible, and from the p< 
over head, it will be 90 degrees to that line, whil 
the earth and the heavens appear to the eye t6^ 
meet, called the Horizon, Hence also, an inha- 
bitant of the equator can see the stars as far as 
each pole; i. e. he can see 90 degrees each way. 

280. The inhabitants of "i^e poles can see the 
stars as far as the equator, and no further ; i. e* 
they can see 90 degrees. When the Sun is ver- 
tical over the equator, he shines as far as each 
pole; because he shines 90 degrees from the 
place where he is vertical, or over head. ^ 

281. Also, when the Sun is vertical Ifi de«- 
grees north of the equator, he shines 10 Jiegrees 
beyond the north pole, and his rays do not reach 
the south pole by 10 degrees ; and when he be- 
comes vertical 23-| degrees north of the equator^ 
he shines 234 degrees beyond the north pole^ 
and 23j^ degrees short of the south pole. 

282. In its annual orbit, the Earth ascends 23f 
degress above the level of the equator, and de** 
seends 2:5f degrees below. Hence, when it is at 
the highest point above, the Sun will be vertical 
over that part of the globe which is 23J below 
the equator, and when below, the contrary. 

Obs, 1. — The terms above and below, np and down, 
relate merely to the feellags and sensations of human 
beings. In nature, there is no up or down, or above or 
below ; — the earth is round, and all bodies fall towards 
its centre ; because the universal pressure of the universal 
medium is taken off or interrupted in that direction. 
See Obs. 2, paragraph 274. All men, and every thing 
caHed upright or perpendicular, stand in a straight lin* 
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ftwards the centre of the earth: with the earth bei 
leir feet, and the heavens, which sarroand the e 
Ter their heads. We usually place the south 
iwnward, but the inhabitant of4be south pole, like 
ihe north pole, staids with his feet towards the a 
the earth, each having the heavens over>head. 
rnhabitants of New South Wales arc the Antipodes 
lin Great Britain, standing with their feet towards < 
and their heads in opposite directions, each of themi 
(dering how the other stands ; but the earth is the c< 
or loadstone of all its inhabitants; and in nature up 
down are mere relative tf rms. 

2. — It is usual for authors to talk about the inclini 
of the axis to the orbit, its parellelism, &c. &c. ; but 
consider the ascent and descent in the plane as more 
pie, and more accordant with the phenomena, althi 
it is a mere change of terms, I prefermy own explicf 
to that generally adopted, particularly in aid of thi 
tor, if he should amuse his pupils by passing a g 
round, a candle, to shew the change of the seasons. 
idea of ^an inclination of the axis I consider a vn 
error, ^he moon ascends and descends in its orbit a 
5^ degrees; but no one ever talked of the inclinatid 
the moon's axis to the plane of its orbit I 

d.-r-The obliquity or angle of the orbit diminisli 
the rate of a minute in 110 years, and a degree in I 
years. Observations were made in China 2900 > 
ago; by which it appears, that the obliquity was 
64'; but it is now only 23*. 98'. — ^a wonderful coincid i 
and a proof at once, of the diminution and the observi I 

S83. It must be evident^ that during all 
time the Sun is vertical north of the equato , 
will shine as many degrees beyond the ] : 
pole as he is vertical north of the equator : i 
that, during all the time he is vertical t 
south of the equator, he will constantly ilk ! 
as many degrees beyond the soath pole. 

Obs, — As it is ninety degrees from the equator t ! 
pole, and as the Sun shines ninety degrees from th | 
where he is vertical, he must of course shine as ma 
greei beyoad either pole as he is , degrees advan' 1 
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wardi it fraga theeqnalor, 1( I can read an imi^ptiai 
■in?ly jardi aS, and I advnnci S3i yards uearer to It, 
il is e*ideiU I conid read ir it ware doit placed 2S^ ysrdi 
fiirther. Tbeunderstandingof Ihiisiagle propositiop, l| 
«ll that Is ncMlful to compreheiid tbe phenomena of Om 
fea^nni, and the variona lengths oF daj and nigfat. \ 

2S4. The earth, in its diurnal rotation, ca'rri* 
every place round in a circle which is equi-dis- 
tant fruin the equator ^ and all placet ffhicfa arc 
exactly the same distance from the eqaatoTj »n. 
carried round in the same circle. \ 

Distance to the north or south oF the equator 
IB called latitude; and of cosrse, if theSunsbines 
vertically at 10 degrees north of the equator, all 
places having ID degrees of north latitude wiK 
pass exactly under the Sun on that day. 

385. As the Sup, when vertical tO degrees 
north of the equator, shines 10 degrees beyond 
the north pole, and 10 degrees short of the south 
pole, it is evident that during th« rotation of the 
carthj no place within 10 degrees of the north 
pole can turnoutof thesun-*hinc, so that to them 
it will be ali day ; and that no place wllhin 10 
degrees of the south pole, can turn intu the sun- 
shine, so that to them it will he ali night. 

286. When the Sun is vertical over the eqtiar 
tor, he will then, of course, shine exactly as far 
as each pole, and the "boundary of day and night 
will cut all the circles made by tbe diurnal rota- 
tion of every place, into two equal parts ; so that 
the day-part of tbe circle being equal to the 
night-part, the days and nights Vill then he equal 
all over the world. 

287. The Sun is vertical over the equator on 
tbe 21st of March; aq^the£arth descends in its 
annuia orbit for 91 days, till tbe 91st of iiAe, 
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when the Sun is vertical over all places iS^ de- 
grees north of the. equator; so tlutt« during the 
1 daysi the Sun gradually gains the tSi degrees^ 
ind has been successively vertical over all coun^t 
tries within that distance of the equator. 

288. thiring the same time, he has successively 
shone, by similar gradual advances, as many de- 
grees beyond the north pole, and aflbrded to those 
countries perpetual day ; and, of course, an in* 
creased length of day, to all places in the nor* 
thern hemisphere, in proportion to their proxr 
imity to the pole, in consequence of his shining 
over the larger part of their diurnal circles. 

289. The opposite phenomena will, necessa- 
rily, take place in the southern hemisphere of 
the Earth. The Sun's rays will fall short of the 
8«uth pole as many degrees as he advances above 
the equator, and the country round that pole will 
be involved in darkness ; and the nights will in- 
crease in length, in the sarnie proportion as th« 
days increase in the liorthern hemisphere. 

Obs, — All this will be made evident, by baoging any 
round body somewhat below the level of a fire or candle. 
It will be seen, that the light shines over one pole, and 
does not reach the other. If, then, the ball be tamed 
round, it will be observed, that the circles performed by 
any parts of the surface are unequally divided by the 
light; that it will be con«tant day near the north pole, 
and that all the phenomena will be reversed in the other, 
or lower hemisphere. 

390. When the earth has so ascended in its 
orbit, as to render the sun vertical 23| degrees 
north of the equator, it then begins to descend 
again after the same r^e ', and in 91 days, viz. 
the2lst of September, the Sun becomes vertical 
again over the equator. 
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The eartb, hoireVer^ continlies to ascend in \\& 
orbit by successire gradationit ; tilh oh the 2l5t 
of December, the Sun becotbes vertical at 29f 
degrees south of the equator, rendering it con*i 
slant day at the south pole> and reversing all the' 
phenomena ^hich were experienced^ when he 
was vertical 28} degrees to the north. 

S91. The earth then gradually descends in its 
orbit till the 21st of March, when the Sun being 
vertical over the equator, and inclining towards 
neither of the poles, the days, of course, are 
equal in each hemisphere ; and spring is begin* 
ning in the northern hemisphere, aiid autumn in 
the southern. 

liQok Nature throngb, 'tis revolution all ; 
All Gbaoge, no death. Day follows night, and nigfit 
The dying day. Stars rise, and set, and rise. 
£arth takes th* example : see, the Sommer gay, 
With her green cbaplet and ambrosial flbwers, 
Droops into pallid Autnmn. Winter gay, 
Horrid with ffest, and turbulent with storm, 
Blows Autumn and bis goldep fruits away ; 
Then melts into the Spring. Soft Spring, with breath 
Tavonian, from warm chambers of the south, 
Recalls the first. All, to reflourish, fades.; ^ 
As in a wheel, all sinks, to reascend : 
•35mblem of man, who passes, not expires. TBdMsoif , 
292. The heat of summer is produced by two 
causes; first, by the- greater intensity of the. 
Sun's rays, owing to their falling with increased 
perpendicularity and density; and secondly, by 
the excess of the length of the days over that of 
the nightjs ; so that the heat imbibed in the day 
is not wholly parted with during the night. 

Obs, 1.— ^Tbe effect of obliquity, in regard tq raya, 
«i^ be evident, if a board be held perpendicularly be« 
fore a fire. It will then receive a body of rays equal to 
its brfadth* Bat if it be placed obliquely, at aq angto. 
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of 45 degTMS, then only half the imyt wilt fall da its 
surface, and the other half will pass over it i so it ii with 
tlie surface of the earth in sommer and in winter. 

S. — The Increased heat in the pol&r regions isamaz* 
ingly great, owing to si< months continoed day ; whicti 
melts, or nearly, the ice and snow, produced daring tkm 
six months* night. Hence, in northern oountries, where 
the day runs 18 and 20 hours, or whefe the Sun is abor« 
the horizon for any number of days together, the heat of 
summer is equal to that of any part of the world. 

293. The air which we breathe^ and in which 
we live^ ju£t as fishes live in water, surrounds the 
whole earth, to the height, as is supposed, of 40 
miles. It is of a blue colour^ and therefore j^ves 
that colour to the heavens.' The passage of the 
Sun's rays, though it is supposed to geneiatepart 
of their beat, as well as their action on the ground 
and on various hodies. 

294. The solar heat is supposed, indeed, ta 
be excited, chiefly, by its action on terrestrial 
bodies ; it being found, that in the hottest cli- 
mates, snow and ice lie unthawed all the year on 
the tops of mountains ; and that the heat is, in s 
considerable degree, in proportion to th^ height 
of the situation, or to the warmth imbibed by the 
sorrounding atmosphere from the objects in con^^ 
tact. 

395. As the rays of light are turned out of j 
their course, or'refracted about one degree when i 
they enter the atmosphere, the Sun's rays, when j 
they reach the earth, represent him a dafree ' 
bigher than he is; and, as he is a degree in dia« I 
fitieter^ he appears just above the horizon, whea^ ' 
in reality, his upper edge is just touching it. ] 

So it is at his setting ; and with his appear* ] 
^since and disappearance in the polar regions,* and j 
also, with the Moon, and all the heavenly ho^^^ ^ 
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296. The denominations of various parts of 
the earth are derived from the phenomena pro- 
duced by the Sun in the Earth's descent and as- 
cent in Its orbit. All these are given beneath, \ 
and they should not be forgotten. 

North Pole, 90 d^rees from the Equator. 
Frozen Zont, 
—Arctic Circle, <J6i degrees. 



< 



Temperate %^nt^ 

— Tropic of Cancer^ gSJ degrees. 
Torrid Zone. 

— EqU 4TOR, or MIDDLE. 

Torrid Zone, 
— Tropic of Capricorn, 83J degrees. 



Temperate Zone. 



\ 



—Antarctic Circle, 6^ degrees. 
Frogen %om. 

South Pole, 90 degrees from the Equator. 

297. The space between the tropics, twice 
93§ degrees wide^ is called the Torrid Zone, 
from its extreme heat; the spaeps within 23| 
degrees*of each pole are called the Frozen Zones^ 
from the length and frigid nature of their win- 
ters'; and the two spac*es between the hot and 
cold zones, are called the Temperate Zones. 

$98. Such are the divisions of the earth, aris- 
?ng from the phenomena and effects of the Sun, 
the source of Light, Heat, and Life. They give 
rise to all the varieties of climates, productions^ 
colour, and habits of man ; an4 are, therefore, 
the key to a further and more correct knowledge 
of his habitation, the Globe of the Earth. 
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9. The natural divisions into lands and wa- 

8 has already been noticed. The other great 

sionsy founded on local ^iews only, are called 

ROPE, Asia, Africa^ and America; each 

arter is divided into kin^oms; and each king« 

'om into provinces, principalities, or counties. 

300. This^ last division gives national denomi- 
nations to men; but the climates or zones ftx 

A tbeir colour or character. These divide man into 

f at least six varieties, produced by habit, and the 

efiects of heat and cold during a series of ages. 

I. The dwarfish inhabitants of the polar regions; 

II . The fiat-nosed, olive-coloured tawny race ; 
III* The blacks of Asia, with European fea^ 
res; 

IV. The woolly-haired Negroes of Africa; 

V. The copper-coloured native Americans, with 
black hair and flat noses ; 

VI. The white European nations. 

301. Man is at the bead of the animated crea- 
tion ; and unites all the advantages of strength, 
beauty, and structure, which are but partially 
possessed by other animals. His creator has also 

' endowed him with the faculty of reasoning, and 
with the power and will to adapt all the single 
contrirances of other animals, to his own wants 
and luxuries. 

302. Man supports his body erect; and his 
c€ turned towards the heavens, displays the 
gnity dfhis nature. His soul is painted in his 

isage ' and his majestic and resolute step an« 
nouii|*f^Mhe nobleness of his rank. His arms 
and I "^ were not given hxm for support^ bat 
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to second the intentions of his will, and to adapt] 
to his purposes all the gifts of nature. 

303. What animals effect by natural instinct] 
man effects by invention and by combined powe^ 
Birds build their nests ; bees their cells ; and bet 
vers their habitations ; with unvarying uniform^ 
ity ; but the works of man possess every possible 
variety; and afford evidence of his possessing a 
mind and soul distinct from the body. 

Obs. — Man, however, disgraces his iBtellecftiia] cha- 
racter by eogaging in frequent wars of aggression, ma- 
lice, and ambition. Nof are such wars confined to tiie 
savage tribes of his species*; but are often wantonly and^ 
lightly engaged in, by nations which boaat the highest 
civili2ation. 

304. Men are to be found, however^ in every^ 
stage of improvement. In England, in France, 
Italy, Holland, Germany, and some other Em» 
ropean countries; in India, China, and some 
other Asiatic nations, he appears to approach 
towards the smnmit of bis powers ; but in Africa, 
America, and Siberia, the inhabitants are still ia 
a state below that in which the Romans found '^ 
the Britons two thousand years ago. 

305. Man, in point of natural intellect, is 
nearly equal in all countries; notwithstanding 
the differences of colour and gradations of civi- 
lization. Those differences are the effects of cli- 
mate, habit, and education; and there is little 
doubt, but the whole human race sprung from 
one stock, as recorded in the Scriptures* 

306. Considering man, a;s we find him, scaU 
tered over the earth, the Laplanders, th^EsquiJ 
maux, the Samoides, the Greenlanders, ^^''^l 
Zemblaniaitf^ and tJie Kamschatkadales^<edge/ ^/^ 

i 
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ne family, iahabidng the northern frigid 

tgioBi, irtuj, bleftk, uid bare | 

, on aa icy mDuaUin'B beiEht, 

miy by Ihe mooa'a paje light, 

winter reaia his giuit-form, 

jbe a mill, his voice a atonn ( 

own, (he shivering nalions fly, 

hid for half the year, ia smoli; c&fenii, lie. 

■MOUNTAINS, &C. OF THE FBICIO ZQNE. . 

^-.-.-HFltnat vast spate of Asia from the ' 
ocean to the Caspian Sea. They have : 
foreheads and narrow chins, small sunk 
bieh cheek-bones, short and Qat [ 
ad separated teeth, short set stature), and 
)[nplexions. 

The Tartars have no settled habitation ; 
nder from place to place, and live with 
orses and herds under tents covered with 

The Chinese are the most nHmerous peo- 
Lhe world, inhabit th^ finest climate, aod 
Lfc_gith gucccBS alt the arts and sciences. 

NoInEaBnea-aTftrtcrJijo. br™Trtain>v*fi^ 
he soMthern frieid zone ; but the climate 
ibits of livin|r, the eilect of climate, render 
inhabitants of the northera frigid zone 
ep brown colour approaching to blaclcness. 
Katures art; shrunk by c<Jit to a diminu- 
:e; and their countenances are as hideous, 
r manners are savage. 

Their usual'heighl is four feet, and the 
are not above five feet ; their voices are 
nd squeaking; their head^arge; their 
bones high; their eye- lids cN||pit aside: . 
-s8 
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mml civilized people in Ihe world) and the Greci 
as well-bred m a Grtealander. 
ThefolIowiDgtsDrjden'Bdeicriplloiiofflie Polai 

Tlie tuo from far peeps wilh a sickly face 
Too^weak, Ihe clouds and mighty fogj lo chase, 

racter by engaging in frequent wars of ag^SM-i^- 
Itce, aad ambition. Nof ace such wars confined to 
lavage Irlbei of his Bpeciei') but are often wantonly i 
lightly engaged in, bj oBtious whicb boasl the high 
civilization. 

304. Men are to be found, however, in eve 

t;e of improvement. In England, in Frani 
y, Holland, Germany, and some other £ 
ropean countries ; in India, China, and soi 
other Asiatic natiuu, he api>ears to approa 
towards the summit of his powers ; but in Afrii 
America, and Iberia, the inhabitants are-«Wl 
' state below that in whifih tlm-»Trar^ \ 
^?;nrd ^,»tpimi»i <Wl^ 10 stop thHr aishl 1 V 
But close engage in unequal fight ; ■ 

Lnd while they strive in vain. W nake their wh/ 
Tirough hills of snow, and pitifully biayi 
Usaulls with dint of sword, or pointed spears. 
And homeward, on his back, the buMhen bears, 

B^refrom cold^auTcrowd the <:h^"f"V*™- . 
With trunks of drat and oaks the hearth they load. 
Nor tempt th' inclemency of hcav'n abroad. 
ITieir jovial nights in frolic and in play 
They pass, to drive the tedious hour* away. 
309. Their food consist* of dried fish, and the ' 
flesh of beaw, rein-deer, and other wild animtJf, 
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Their drink is water, or train-oil as a luxury^ 
>when they can get it. 

Obs, — ^Two hibabitaots of Nova Zembla were brought 
to Copenhagen a few years ago; and they pined for 
'ant, till they met with some train-oil, which they drank 
ith the same relish as we drink chocolate or wine; and 
they danced in ecstacy, when they found they were to h% 
■ent back to their own country. 

310. The next variety of the human species 
are the Tartars, the Chinese, and the Japanese, 
who inhabit all that vast spade of Asia from the 
great ocean to the Caspian Sea. They have 
broad foreheads and narrow chins, small sunk 
eyes, high cheek-bones, short and flat noses, 
large and separated teeth, short set statures, and 
olive coOiplexions. 

311. The Tartars have no settled habitation ; 
but wander from place to place, and live with 
their horses and herds under tents covered with 
hides. The Chinese are the most uMmerous peo* 
pie in the world, inhabit th^ finest cUmate, and 
cnltivate with success all the arts and sciences. 

The Japanese inhabit certain large islands, 
and are not inferior to the Chinese in industry 
;uid ingenuity ; but wisely allow little or no in<» 
tercourse with meddling foreigners. 

312. Another distinct family of the human 
race, are the black and swarthy inhabitants of 
India, and of the islands of the Indian Ocean. 
They have European features, long black straight 
^"^^r, and slender shape. Their manners are 

sminate ; but their dresses and houses are very 
/ant. 

Many 'millions of them, called Gentoo^ never 
.dt fleshy or of any thing that has Uved; but sub* 

k3 
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sist chiefly on rice and fruits, and enjoy hcaltlt, 
strengfth, and long life. ; 

313. The peaceable habits of the Hind 
have, in all ages, rendered them a prey to forei 
invaders. The Tartars have frequently invad 
and plundered thera. 

Latterly, the European nations, particularly 
the English, have established themselves among^ 
them; but though they have sometimes com- 
mitted excesses, yet they are happily introduc- 
ing among the natives, the arts, philosophy, and 
religion of Europe. 

314. The fourtfi variety of the human specie*, 
and the most remarkable of the whole, are the 
Negroes of Africa. Their black colour, their 
woolly heads, their flat noses, and thick lips, are 
well known among us. 

For many ages an infamous and most shock- 
ing traffic was carried on in these poor people, 
who were torn from their country to work in the 
sugar plantations of the West Indies ; but, hap- 
pily, the slave-trade has been abolished. 

315. These simple people inhabit all the 
coasts and interior of Africa between the tropics 
and have been retained in a barbarous state by 
the effects of the slave-trade; which induceti 
their tribes and nations to make war on each 
other, for the purpose of stealing the people, apd 
skiing them for slaves to Europeans. 
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Nations, Chief Cities. Population. 

lentnark Copenhagen ...... S millions. | 

Vussta .«. Berlin 8 do 

^land.... Warsaw 6 do 

tatavia (now French) . .Amsterdam S do 

ileraanic States Dresden 18 da 

kostria Vienna 83 do 

£iirkey In Europe Constantinople ... 8 do 

Prance (proper) Paris S2 d« 

Switzerland • . Berne 9 do 

It^ly , Milan ....•-• 4 do 

Etrttria ..Florence 8 do 

Pope*8 States Rome 2 do 

N^aples Naples 6 do 

Portugal . . • Lisbon 4 do 

fonin •..•Madrid U do 

318. 1 QrV;k«S?nd, London 17 do 

I . is best adapted to express the^ pfflftuiAH^fMrie ~~ 
I soul and the health of the body ; while the energy 
L-. of their understandings, and the vigour of their 
I ycorporeal frames, qualify them to carry all the 
I Y**^^ ^^ perfection ; and to raise man to that scale 
r >f eminence, to which he seems to have been 
Itted and destined by his Creator. 
. 819. Such are the natures and the varieties of 
•en^ as scattered over the face of the earth, 
heir numbers united are supposed to be nearly 
ht hundred millions: of whom, in Europe, 
ry square mile contains 3^, in Asia 36, in 

. olO. The next distinct family of men, are the 
native American Indians, spread in small tribes 
over the whole of that vast continent. They are ■ 
of a dark copper colour, have black hair, and' I 
small black eyes, high cheek-bones, xmd fre- \ 
quently flat noses. j 

As the Europeans advance, the native? retire, J 
aind form the inhabitants of what are call* d, t 
Back Settlements. 
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sist chiefly on rice and fruits, and enjoy he 
stren8:th, and long life. 

313. The peaceable habits of the Hir 
have, in all ages, rendered them a prey to fojff 
invaders. The Tartars have frequently invl 
and plundered thera. 

Latterly, the European nations, particu^ 
the English, have established themselves am 
them; but though they have sometimes o 
mitted excesses, yet they are happily intro^ 
ing aroonor the natives, the arts, philosophy, 
religion of Europe. 

314. The fourtfi variety of the human spe^ ^ 

land. 

Obss — It will be highly proper that tutors point out 
all these countries to the pupil on the map of the world, 
and render htm expert in poiotiog to them himself, Hm 
ought also to be directed to write out the boundaries anii 
latitude and longitude of each from the map. Nothing 
can be so ridiculous, as to compel children to commit 
Verbal descriptions of the boundaries of countries to me* 
mory. The only guide is a good map ; and thai they 
ought to trace or copy, till they can answer any questioii* 
that is put to them. No one need blush from ignoranc:^ 
of geography, after he has twice or thrice traced pr co- 
pied the annexed map. The scale of mountains should 
also be copied in like manner, and the lines of compar»f 
tive sizes deserve some consideration. The best exer« 
cises in geography, however, are in the Geographical 
Copy-Books and the Royal School Atlas. 

393. The folloviriug Is an enumeration of the 

names, capitals, and population of the countries 

of Europe : 

Nations. CkiefCitiet, Population. 

Sweden Stockholm 3 mrllfons 

Russia in Europe Tetersburgh , . .30 do. 
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Nations. Chief Citiet, Population. 

Denmark Copenhagen ...... 3 millions. 

.Prussia .^ ..... . Berlin 8 do 

*o1aod Warsaw 6 do 

(atavia (now French) . .Amsterdam ^ S do 

Germanic States Dresden 18 d0 

A-nstrIa Vienna 83 do 

Turkey }n Europe .... • .Constantinople ... 8 do 

France (proper) ........ Paris S2 d« 

Switzerland Berne. • • 8 do 

Italy • Milan ....»«, 4 do 

Etroria ..Florence 8 d* 

Pope's States Rome 2 do 

Naples Naples 6 do 

Portugal • . Lisbon 4 do 

Spain Madrid ..........11 do 

Great Brit, and Ireland . London 17 do 

3:33. Europe bas three inland seas : the Me- 
diterranean, the Baltic, and the White Sea; and 
its shores are washed by the Atlantic, tlie Bay 
of Biscay, the English Channel, the Northern 
Ocean, St. George^s Channel, and the German 
Ocean. 

324. The great European rivers are, the Da- 
nube, the Rhine, the Elbe, the Weser, the Maine, 
and the Oder, in Germany ; the Wolga and the 
Nieper, in Russia ; the Rhone, the Garcmne, and 
the Seine, in France; the Thames, the Severn, 
atfd the Huniber, in England; the Clyde, in 
Scotland ; and the Shannon, in Ireland. 

Obo. — Tlie rirers of Soatli Britain arelhns described v^ 



From bis oozy bed, 



Old father Thrnnea adyauc'd hl»rer*reBd head : 
Around his throne the sea-bom brothers stood. 
Who swell with tribatary urns his flood. 
First, the fara*d auUiors of his ancient name^ 
Jbe wtndin^ Isis and the fruitfiil Tame t 
Toe Kenriet swift, for silver eels rcnown'd : 
The Loddon slow^ whb verdant alden crowned : 
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CoUy whose dark streams his flow*ry islands lUve : 
Aifd challcy Wty that rolls a milky wave : 
The blue transparent Piafu/aZts appears, 
The gulphy Lee his sedgy treSses rears : 
And sullen MoU that hides his divine flood : 
And silent DaretU stained with Danish blood. pope. 
825. The mountains of Europe are^ the Alps, 
of Switzerland ; the Pyrenees, between France 
and Spain; the Dofrafelds, in Norway; the 
Welsh, in Wales ; and Ben Nivis and Ben Lo- 
mond, in Scotland. It has also three volcanoes, 
or burning mountains; viz. Etna, in Sicily ; Ve- 
suvius, near Naples; and Heckla, in Iceland. 

326. The British empire is composed of two 
large islands, Great Britain and Ireland; and 
several small ones, as the Isle of Man, Isle of 
Wight, the Hebrides, the Orkneys, Jersey and 
Guernsey, and the Scilly islands. Great Britain 
is 700 miles long and 250 broad ; and Ireland 
300 long and 200 broad. Great Britain includes 
Scotland on the north, Wales north-west, and 
England on the south, east, and west. 

327. England is subdivided into 40 counties as 
follow : 



Counties, Chief Towns, 



K jLionnumDeriai] 
t Purham 


iQj^ewcasue 
Durham 


lu Cumberland 


Carlisle 


p Westmoceland 


Appleby 


E Yorkshire 


York 


K Lancashire 


Lancaster 


Cheshire ^ 


Chester 


t Shropshire 


Shrewsbury 


I Derbyshire 


Derby 


t Nottingbamsh. Nottingham 


'.' Lincolnshire 


Lincoln 


i> Rutland 


Oakham 


Leicestershire 


Leicester 


^ StaffordBhire 


Stafford 



Counties, Chief Towns, 
Warwickshire Warwick 
Worcestershire Worcester 
Herefordshire Hereford 
Monmouthshire Monmouth 
Gloucestershire Gloucester 
Oxfordshire Oxford 

Northamptns. Northampton 
Bockinghamsh. Aylesbury 
Bedfordshire Bedford 

Huntingdonsh.Huntingdon 
Cambridgesb. Cambridge 
Norfolk Norwkh 

Suffolk BuTy 

Essex Caelnuford 
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Counties. CMfif Towns. 
Hertfurdsbire Hertford 



Middlesex 

Lent 

irry 
iossez 
IBerkshire 



London 

Canterbury 

Guildford 

Chichester 

Reading 



Counties, Chief Towns. 

Hampshire Winchester 

Wiltshire Salisbury 

Dorsetshire Dorset 

Somersetshire Wells 

Devonshire Exeter 

Corn wal 1 Launceston 



338. Wales is divided into 12 counties, as be- 
neath : 



Counties, Chief Towns, 
Flintshire Flint 

Denbighshire Denbigh 
Montgomerys.Montgomery 
Anglesea Beaumaris 

CaernarvQnsh. Caernarvon 
Merionethshire Harlech 



Counties. Chief Towns. 
Radnorshire Radnor 

Brecknocksh. Brecknock 
Glamorganshire Cardiff 
Pembrokeshire Pembroke 
Cardiganshire Cardigan 
Carmarthensh. Carmarthen 



329. Scotland is divided into 33 counties, as 
follow : 



Shifes. 
Ediabargh • 
Haddington 
Merse 
Roxbnrgh 
Selkirk 
Peebles 
Lanerk 
Dumfries 
Wigtown 



Chief Towns. 

Edinburgh 

Dunbar 

Dunse 

. Jedburgh 

Selkirk 

Peebles 

Glasgow 

Dumfries 

Wigtown 



Kirkcad bf ightKi rkcudbri . 
Ayr Ayr 

Dumbarton Dumbarton 
Bate& Caithness Rothsay 
Renfrew Renfrew 

Stirling Stirling 

Linlithgow Linlithgow 



Shires. 
Argyle 
Perth 
Kincardin 
Aberdeen 
Inverness 
Natrneand 
Cromartie 
Fife 
Forfiir 
Bamff 



Chief Towns, 

Inverary 

Perth 

Bervie 

Aberdeen 

Inverness 

Nairneand 

Cromartie 

St. Andrew*8 

Montrose 

Bamff 



Sutherland Strathy Darnoc 
Clacmannan Clacmannan 
Kinross Kinross 

Ross Taine 

Elgin Elgin 

Orkney Kirkwal 

330. Ireland is divided into four provinces; 
Ulster to the north, Leinster to the east, Muri- 
8ter to the south, and Conhaugbt to the west ; 
and these ate subdivided into 32 counties. 






1S2 

CounH$u 
Dublin 
Louth 
Wicklow 
Wexford 
Longford 
Eait Meath 
West Meath 
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Chief Toums. 
Dublin 
Droghed^ 
Wicklow 
Wexford 
Longford 
Trim 
Mull i agar 
King*8 County Philipstown 
Queen*8 Co. Maryborough 



Kilkenny 

Kildare 

Carlow 

Down 

Armagh 

Moliaghan 

Cavan 



Counties, Chief Towns, 
Antrim Carrickfergat 

Londonderry Derry 

Tyrone Omagk 

Fermanagh Inniskillinjpj 
Donegal Lifford \ 

Leitrim Ballinroba 

Roscommon Roscommon 
Mayo Carrick on Shannon 



Sligo 

Galway 

Clare 

Cork 

Kerry 

Limerick 

Tipperary 

Waterford 



Sligo 

Oalway 

Ennis 

Cork 

Tralce 

Limerick 

Clonmell 

Waterford 



Kilkenny 

JN^aas and Athy 

Carlow 

Downpatrick 

Armagh 

Menaghan 

^' Cavan 

Obs, — For' the particulars of the British Empire, 
GoldiHuth*8 British Geography. 

slip Asia includes countries the most popu- 
lous and fertile of any on the globe. It was, be- 
sides, the first peopled, was the residence of our 
first parents, the scene of scripture history, and 
in Canaani Jesus ChriA worked his miracles, and 
promulgated the doctrines of revelation and a 
future sule. 

333. Modern Asia contains Siberia, Tartary, 
China, Birmania, Malacca, Hindostan, Thibet, 
Persia, Arabia, Syria, Turkey in Asia, besides 
the vast islands of Japan, Borneo, Sumatra, 
Ceylon, New. Holland, the Philippines, Formosa, 
&c. 

333. The internal seas of Asia are the Red Sea, 
the Persian Gulph, the Caspian Sea, the Japa- 
nese Sea, and the Yellow Sea. Its coasts are 
washed besides, by the Great Ocean, the Indiaa 
Ocean, the Chinese Sea, the Northern Ocean^ 
the Bay of Bengal, and the Arabian Sea. 
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ZM, Its great rivers are the Ganges, the Eu- 
phrates^ th^ Indus^ the Amur, the Kian Ku, and 
tfaeKoan Hto; and: the mountains where thes^ 
rise, are the Ui^han, the Gauts, those of Cauca* 
sus, Taurus, and Thibet. 

335. British India, or countries governed bj 
£ogIand in India, are those immense and fertilei 
districts wateired by the Ganges called Bengal, of 
ivhitih Calcutta is the capital ; nearly the whole 
of the coasts of the peninsula of India ; and th« 
isfamd of Ceylon. 

Where sacred Ganges pours along the plaiDy 
And Indiu;' rolls to sip^eH the eastern main, 
What awful scenes the curious mind delight ; 
What wf >nders ^rst upon the dazzled sight ! 
•niere giant palms lift high their tufted header '\ 
>The pia^ntain *wide his graceful foliage spreads t ( 
Wild i^hebe woods the active monkey springs ; ' 
The chwn fattothe swain'w??rJ'er painted wings ; 
-Mid The gasping cattle dTe. "^'"^' «°^'^» 
Th^hepherd-people on the plain 

nrks; and, like other parts of their ^.^n- J'" 

' ^e almost a desert.^ J^r^sai^ S& 

tamLf '"' ''"**"^"*^ '" the O d and £r' 

*hapeU for their recepljon ' '' "* 

^iT^kZi"^ '' a summary of th e great 

extensive, in^Nn fc.^*^*^'d! ^?^'*^'^**'**"P'awr 
pire in the world iSPIr^' regulated em 

P«op»e, and its laws and gorern- 
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have subsisted, with very sli^t changes, for up- 
wards of 3000 years. 

387. It is covered with canals, and every acre 
of its soil is cultivated. To secure it from inva- 
sion, it is separated from Tartary by a wall 1500 
miles' long, and so thick, that Bve horsemen may 
every where ride abreast on it ; yet the Tartars 
conquered China about 150 years ago, and still 
retain its government. 

338. The chief cities of China are, Pekin, 
Nankin, and Canton, each of which contains 
more inhabitants than London, and they are ra- 
ther more extensive. Canton is the only pprt 
where foreigners are allowed to trade ; and from 
hence, the English bring the teas ana other Cm- 
iese commodities for the supply o^y iropc. 

zo,t.uK f,%,%ffnca, was the residenv 

t parents, the scene of scripture histoi^ 
i^anaan) Jesus Chri^ worked his miracl^ 
^mulgaied the doctrines of revelation c 
uture sUkle, 

332. Modern Asia contains Siberia, Tart^ 
China, Birmania, Malacca, Hindostan, Thibef 
Persia, Arabia, Syria, Turkey in Asia, besi^ 
he vast islands of Japan, fiorneo, Sumsf 
'leylon. New. Holland, the Philippines, Form 
c 

333. The internal seas of Asia are the Red ^ 

e Persian Gulph, the Caspian Sea, the^-^ 

se Sea;_jiu3LJiia-Xellow Sea. Ita>f^ capi- 
^re-7vva andPegg Greati>-'^hina from 

"' KersiaycelebrSi^^^vtiticient history, has 

T>y years been torn in pieces by civil 

Arabia. is famous for the exploits of Ma- 
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hornet ; and for the still wandering character of 
Its inhabitants. 

0*er Arabians desert sands 

The patient camel walks : 
'Mid lonely caves and rocky landt 

The fell hyena stalks. , 

On her cool and shady hills, ^ 

Coffee-sbrnbs and tam'riods grow s 
Headlong, fall the welcome rills 
Down the frnitfal dells below. 
The fragrant myrrh and healing balm 

Perfame the passing gale : 
Thick hang with dates the spreading patm 

O'e^-tow'rs the peoplM vale, 
LocDsts oft, a living cloud. 
Hover in (he darkened air ; 
Like a torrent dashing loud. 

Bringing famine and despair : 
And often o*er the level waste 

The stifling hot winds fly ; 
Pown falls the swain with trembling haste | 

The gasping cattle die. 
Shepherd-people on the plain 

Pitch their tents and wander free; 
Wealthy cities they disdain. 
Poor — yet blest with liberty. 
340. The land of Canaan^ now called Syria, 
lias been for four centuries in the hands of the 
Turks ; and, like other parts of their empire; has 
become almost a desert. Jerusalem,^ Bethlehem, 
atkd the places recorded in the Old and New 
Testament, are now supported chiefly by pil- 
Iprims from Catholic countries, and there are 
stUl chapels for their reception. 

841. The following is a summary of the great 
cfiyisions of Asia : — 

Nations, Chief Cities, Population^ 

Turkey Aleppo 13mil1ioiM« 

Rassia Astracan ..••.. 10 do. 

CbtJia , PekinanaNaiikiD..».900 do. 



/ 
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Nations. Chief Ciliea, Population. 

Japan Jeddo 30 du. 

Birman Empire Ava J 17 do. 

Siam Siam 5 do. 

Hindostan Calcutta 60 do. 

Persia Ispahan 10 do. 

Tmtsffy Samarcand 12 do. 

Arabia Mecca and Medina. . . 10 do. 

342. Africa is that quarter of the world 
which lies, for the chief part, within the torrid 
zone ; and is, consequently, burnt up by extreme 
heat, which engenders also ferocious wild beasts^ 
and every kind of noxious reptiles, ^t is there- 
fore unhealthy ; and in evefy respect unfavour- 
able to the civihzation of man. 

343. In ancient times, it was the site of Car- 
thage, the rival of Rome, and for ages the mis- 
tress of the commerce of the world ; and through 
all history, Egypt has been famous as the Ntfr- 
sery of the Sciences, and the Emporium of 
Commerce. At present, Carthage lies in ruin^; 
and Eg5^pt is a prey to civil anarchy. 

344. The northern coasts are inhabited by the 
Moors, at whose head is the despotic Emperor 
of Morocco. The piratical States of Algiers, 
Tunis, and Tripoli, are also on these coasts. At 
present, the Cape of Good Hope, the southern 
promontory, and an English settlement, is the 
only part of Africa adapted to the enjoyment of 
man. 

345^ From the northern coasts to the Cape of 
Good Hope, the whole of this immense continent 
is inhabited by innumerable tribes of nations of 
Blacks ; many of them in a state of absolute bar- 
barism, and few possessing any considerable de- 
gree of civilization. 
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346. The rivers of Africa are, — the Nile, the i 
Niger, and the Senegal. The mountains are ^ 
those of Atlas and the Moon. The islands are, 
^Aladagascar, the Cape Verd, and the delightful 
Canaries,' in one of which is the lofty Peak of 
Tenerifie. 

347* The following is a survey of those parts 
of Africa which are perfectly formed:—* 

Nations. Chief Cities. Population. 

Abyssinia Gondar 2 millions. 

Xg:ypt Cairo 3 do. 

Horocco . . fil Morocco 2 do. 

States of Barbary 3 do. 

Savage Tribes 50 do. 

848, Till the discovery of the powers of the 
magnetic needle, navigators dared not to venture 
out of sight of land ; but, about 900 years aft^er 
that discovery, Columbus, a Genoese, aware that 
the earth was round, conceived, that if he sailed 
from Europe westward, he should in time arrive 
at the East Indies, without having to sail around 
Africa. 

349. He sailed accordingly from Cadiz, in the 
autumn of the year 1492, across the Atlantic ; 
and, on the morning of the 12th of October, one 
of his anxious and mutinous crew spied land ; 
not the East Indies, but Cat Island, one of the 
Bahamas, and part of a new world, till then 
unknown to the other three-quarters. ' 

/^ ^50. In fact, Columbus could not reach the 
Indies in this direction; because the immense 
continent of America intervened from the North 
Pole almost to the South. America, and all its 
islands, were found, at this time, to be peopled 



/ 
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by the race described in Art. 316; and among 
them were establbhed the two extensire zxA 
populous empires of Mexico and Peru. 

351. Unhappily these empires, and mi 
pther "parts of this new world, abounded in go! 
and silver ; and, as the inhabitants knew not tile 
use of gunpowder^ and the rapacity of the Spa- 
niards had no bounds, they destroyed Qeul|r 
thirty millions of the natives, in a few years, to 
^et possession of their richer. 

35*2. The bloody successes of the Spaniardt» 
however, led other European nations to embark 
in the same enter prize ; and, within a century, 
the Portuguese established themselves in the 
Brazils, the English in Virginia, and the French 
in Canada. 

Soon after, the fine islands called the West 
Indies, were successively colonized by difierent 
powers, for the sake of their produce in sugar, 
rum, and other tropical luxuries. 

353. At length, in 1776, the populous English 
colonies ip North America declared themselves 
independent ; and, after a bloody contest of seven 
years, they were recognized as a new empire, 
under the title of the United States of America, 
then thirteen, but now nineteen in number. 

345. These States, under a free, prudent, and 
wise government, form now the happiest and 
most flourishing countries in the world ; and are 
the refuge of people driven from the variona 
nations of Europe, by ruinous wars and political 
revolutions.. Their head is called a President; 
he is chosen for three years, and governs accord- 
i|?g to laws made by two houses of legislature. 
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355. The chief towns are Washington, Phila- 
de^llia. New York> Boston, Baltimore, and 

rlestown. The chief rivers, and the finest 
the world, are the Delaware, the Chesapeak, 
€ Hudson, the Mississippi, the Ohio, and the * 

Missouri. 

356. North and westward of the United States, 
lie Upper and Lower Canada, two immense dis-. 
tricts still subject to the British empire; the ' 
capitals of which are Quebec, and Montreal, 
both situated on the immense river St. Lau- 
rence. 

. Oftf. Thisgreat river joins five lakes of fresh water, 
the largest in the world ; and between two of tbem are 
the grand foils of Niagara. 

357. Southward of the United States lie the 
Gulf of Mexico; in which are situated, the islands 
called the West Indies — as Cuba, St. Domingo, 
~amaica, Porto Rico, Barbadoes, Martinico, Gua* 
daloupe, Tobago, St. Ritts, &c. &c. r 

358. By turning to the Map, it is seen that 
North America is joined to South America by a 
long slip of land called Mexico, and the Isthmus 
of Darien, occujsied or governed by the Spa- 
niards, as well as the greater part of South 
America itself, ever since the discoveries of Co- i 
lumbus. 

S59. In this immense continent, the three 
Spanish viceroys of Mexico, Peru, and Buenos- 
Ayrcs, have for three centuries governed coun- 
tries each more extensive than all Europe, and 
abounding in gold and silver, and various valu- 
able produce. 

360. South America is watered by the largest 
livers in the world, as the Amazons, La Plata 
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and Oronooka. In the Andes^ it possesses Jthf 
highest chain of mountains, some of thts^ 
miles high ; and among them are the most 
diictive gold and silver mines in the world. 

361. South of Peru is Chili; and soj;itK ^ 
Chili the inhospitable and frozen regions of Fa 
tagonia; among whose scanty inhabitants are 
some tribes of gigantic stature, 10 or 12 feet 
high. Terra del Fuego, or the Land of Pog8» is 
the most southerly region of America, and Cape 
Horn its extreme point. 

362. The following is an enumeration of tht 

orgatiized districts and countries of America :-« 

NoRTto America. 
NaHons. ChMfCiHts. PdpuiaHoa, 

United Slates Washingtoo. ••,... 10 mlllioou 

Spanish Dominiofts . . . .Salvador . . • • » 6 ditto, 

British Possessions • • • . Quebec ...« 1 ditto. 

Native Tribes..; Sditto. 

SotJTH America. 

Spanish Domiaf ons Lima. . % . • • .9 ditto. 

Portuguese Dominions. .Rio Janeiro 8 ditto. 

Native Tribes .4 ditto. 

South Sea Islands -. ,••• S ditto. 

363. The Great or Pacific Ocean is filled with i 
numerous clusters of islands, called the Society 
Islands/the Friendly Islands, the Sandwich Is- 
lands, Phillips's Island, &c. all discovered by the 
English within the last fifty years. The inha* 
bitants live in a natural savage state; and the 
anecdotes of their simple manners form the 
charm of the voyages of Wallis, Cook, a 
others. 

864. Maps are exact portraits of the surfa 
of the earth, viewed as from an eminence, 
d down according to 2l scale, in which every 
"^t retains its exact proportion. 
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The top of a map is generally the north, the 

)ttoin the iouth, the right-hftnd is the east, and 

left-hand the west : except when these poiot/i 

indicated hy a compass engraved on the map, 

m the north is indicated by 9LJieur*de'luce, 

,. 7)^.1.— It would be well to convey the idea of tbo 
principle of maps to cfiildren, by shewing them a plan 
of the place where they live, or a map of their county or 
district, laying it in the position of the plapes. 

2.-^ Young persoDff'^hould be taught the use of maps, 
hy means of the problems in Goldsmith's Royal Atlas. 

365. The figures running from north to souths 
«r south to north> at the side of a map, indicatie 
I iht latitude or distance in degrees or minutes 
. from the equator. The lines across are mere 
I guides to the eye, to connect the figures on<each 
side, and are ca^ed the parallels qf latitude. If 
k the figures increase upward, it is north latitude; 
ILif downward, ii is south latitude. 
H 366. An imaginary line, which passes over 
Vcvery person or place on the earth, from the 
^ north pole to- the south pole, is called the Meri- 
dian ; and the distance between ttiese meridians, 
l' measured at the equator, is called the longitude. 
The figures at the bottom and top of the map 
indicate such distances between meridians, and 
the hnes which join them are called parallels of 
longitude. The longitude is east when the dis- 
I tance increase from left to right i' or west, when 
k the figures increase from right to lefl. 
K 0&».— See the opposite map of the whole world | and 
Bexamine, study, and copy it. 
H 367. A gl«be is an exact portrait of the earth 
WOP heavens. For the facility of working proV 
f blems, it is provided with a universal brass mm- 
didn ; with a universal wooden horizon ; with a» 

f 
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hour circle to f edace its motion into time ; wttb 
a compass to set it due north and south ; and wiljh. 
a quadrant to measure distances and altitudes. 

368. As the earthy which is 360 degrees roui 
turns opposite to the Sun in every 24 hours^ 
course^ 15 degrees turn to and from the Sun 
every hour, and one degree *to every four mi- 
nutes. 

The hour of the day, therefore, at different 
places, depends on their difference in longitude, 
calctilated in the above proportion ; all places to 
the east moving under the Sun, or having their 
noon sooner than those to the west, because the 
earth turns from west to east. 

(^is. — Bristol is nearly 120 miles, or nearly two de- 
grees west of London ; it therefore passes under the Son 
eight minutes later than London arrived at the Son; and 
of course, when it is twelve o'clock at London, it wants 
eight minutes of twelve in Bristol ; and when it is twelve 
in Bristol, it is eight minutes after twelve in London. In 
woritiog such problems, it is simply necessary to bear in 
mind, that the whole earth of 360 degrees turns round to 
twenty-four hours, and of course, that the clocks every 
where vary in proportion to the distances of their meri- 
dians, or the difference of their longitudes. ' 



XV. Of Morals and Religion 

369. Man will not be well adapted to a social 
state, unless his conduct be restrained by a re- 
spect for others beyond what is imposed by the 
Laws; that is, without he is actuated by an 
habitual sense of what is right, and by feelings 
of remorse for having done what is wrong, 

370. In due time he will find, that his happi- 
ness consists in restraining his own passions'and 
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^seosaal propensities; in doin^ good to others; 
ad VBk rendering his existence useful, by creating 
i«)ilftElnee in others upon his labour^ skill, and 
idness. 

171. The perception \i^hich every* roan feels 
what is right and wrong, is called the Moral 
Sense ; and it appears to arise from a conscious- 
ness of doing, or not doing, to others what we 
would have them do to us, were our situations 
reversed. Doing to others, therefore, as we 
would that others should do to us, is the golden 

rule of social virtue. 

Obs, — Another rule as oni venal, and not less important 
to the cause of virtue, is never te do an act which you 
»ouId he ashamed to have known. 

372. The practice of virtue implies restraint 
on our own wishes^ and on our respecting the 
rights and happiness of others ; restraint is the 
result of habit, and habit is produced by educa- 
tion. Hence, the necessity of education, for re* 
straining vicious propensities, and for producing 
virtuous habits; on which habits, depend all our 
happiness and prosperity. 

Obs,^—The golden rule o^virtue is also the golden rule 
of manners ; true politeness consisting in deference to 
othefs, and conceding our own wants and Irishes to the 
pleasure and enjoynient of others. 

373. There are no general rules so unerring as 
those, that virtue ought always to-be practised 
f6r it& own sake, as productive of happiness ; and 
that future • misery is an inevitable consequence 
of vicious habits. 

374. Such were the results of men's ©wn ex- 
perience in the pagan world; but at length it 
pleased Almighty God to send hin only Son 
Jesus Christ among his chosen people^ the Jews, 



134 



MORALS AND RELIGIOIT. 



to recall them, and all mankind, from their idola- 
tries ; and to convey to them a just knowledge 
of ONB God, the maiker of all things, and of 
immortality of the soul of man after this life 
probation. - _ 

375: The history of this divine personage is 
met with in the writings of the four Evangt^lists; 
in which, his precious doctrines are recorded for 
the instruction of mankind. 

As everlasting foundations of virtue, these 
writings, those of the Apostles, and the whole 
Bible, should be consulted by young ajiid old, for 
that wisdom which surpasses finite enquiry, and 
the delusive knowledge of man. 

Obs, — The best, and perhaps the only, m^lbod of 
studying the New Testament, is by m^ans of Barrow's 
500 Questions. 

376. By the information of the holy scrip- 
tures, and the inferences of our reason, deduced 
from the perfection of his wonderful works, we 
learn that there is one God ; that he is a Su- 
preme Being ; the first cause ; the creator of the 
universe; omnipotent, or all* powerful ; omnis- 
cient, or all- wise; infinite, or present everj 
where; and eternal, or without beginning and 
without end. 

In th^ Vast and the Minute, we see 
The unambiguous footsteps of the God 
WhQ gives its lustre to an insect's wing, 
And .wheels his throne upon the rolling wortdi^ 

• 

377. We learn, and we perceive, that God ia 
always -present witli us| that all our thoughts 
and actions are known to him) and that we are 
accountabl# for them in a future stftte of iinmor< 
tality, which will foUow Ibis transieot and epb«« 
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meral existence. Hence, we have a far more 
}^«^ful stimulus to Yirtuons conduct^ than mere 
ill^ral happiness. 

1 read his aweful name, emblason'd high 

With golden letlen oo th' illuiiiin*d sky } 

Nor less, the mystic characters I see 

l/Vrought in each flower) inscribed on ev'ry tree; 

In ey'ry leaf that trembles on the breeze, 

I hear the Voice of God among the trees. sAaaAULD. 

378. Some virtues^ from their great worth, 
are called Cardinal Virtues : these are Sincerity, 
Charity, Temperance, Justice, Prudence, and 
Fortitude. 

a. SinceiHty is that desirable virtue which 
ideals plainly and honestly withopt disguise^ 
falsehood, or hypocrisy. 

b. Charity is that amis^ble virtue which leads 
lis to relieve the distresses, tolerate tbie imper- 
fections, pity the sufferings, and ameliorate the 
condition of all sensitive beings \ and it opposes 
Itself to persecution, cruelty, selfishness, and 
all barbarous practices towards men, animals, or 
insects. 

c. Temperance sets bounds to our desires, iEin^« 
fcition, arid passions ; opposes our self-love, vs^- 
|iity, and sensual gratifications; and leads tp 
contentment, health, and long life. 

d. Justice is that virtue which leads us to do. 
to men and animals that which we would they 
should do to us, were we iit their situation and 
they in ours; and it is the opposite of tyranny, 
and of practices towards others, founded on our 
supposed impunity. 

Obs* — ^Tenderness to animals, and to all who cannot 
lielp themselves, or resist our power, is av|»riniary duty 
'•f aU men. 

m3 
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e. Prudence is that usefal virtue which results 
from experience, of what is fit or unfit for omr 
condition; and being possessed by the aged aad^ 
by parents, their precepts ought to have ful~^ 
weight on the minds of qbildren. 

/. Fortitude is that necessary virtue, which' 
enables us to bear with the adversities and acci- 
dents of social life; and which keeps us steady 
in the practice of virtue. 

379. In early ages, the Christian world became 
divided into two great bodies, called the Greek 
church and the Romish church. 

The Greek church was, and is still established 
in Russia, Turkey, Asia, and Greece. 

The Romish church spread its influence over 
the yte&t of Europe into Germany, France, Spain, 
Sweiden, Britain, &c. 

380. Soon after the invention of printing, the 
abuses and palpable errors of the Romish church 
led to the efforts of Luther, Calvin, Cranmer, 
and others. 

A reformed religion was, in consequence, es- 
tablished in Great Britain, Germany, Sweden, 
Holland, and some other countries, called Pro* 
^e5/an/, from the early reformers j[>ro/£5/mg against 
the proceedings of a Romish council. 
I 381. The Protestants have subdivided them- 

selves into 

Lutherans, or followers of Luther. 

Cahinists, or those who prefer the doctrines of 
Calvin. 

Arminians, who follow those of Arminius. 

SocinianjS, those of Socinus. 

Anglican^'Vfho prefer the national church of 
England, and its rites and liturgy. 
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L Pf'cshyierians, who deny the authority of 

^B Inaepmdants, who acknowledge no church? 

^^koyemmeot. 

^^F Baptists, who disapprove of infant baptism. 

HjP Quakers, who h^ve no external religious fcerer 

W^ monies. 

Unitarians, who deny the doctrine of the 
Trinity. 

Swe4eniorgians, who believe in the divine 
, mission of Emanuel Swedenborg. 

And Methodists, who use the churph-liturgy^ 
}mt preach extemporaneously. 

383. The Jtws still exist as d distinct people 
in all parts of the world ; over which they are 
diapereed, according to anf:ient prophecy, pre- 

^ serving every ifrhere their religion and original 
^ language. 

^B i&S, In Turkey^p apd ip most parts pf Asia and 

^f Africa, the religion of Mahomet, ap Arabian 

r impostor of the 7th century, still prevails ; and 

descendants of Mahomet still occupy several 

Asiatic and African thrones, as sultans, empe* 

irors, &c. 

384. In China, the national reUgion is founded 
on the pure belief of onb God i and on the moral 
w'ritings of Confucius, a Chinese philosopher. 

L In Itidia, many superstitions and much idolatry 

k prevail ; but the effect tends to maintain subor- 

H dination and industry; while it teaches peace 

H among men> and (charity evep to apimals stiid 

B' insects. 

W 385. In other nations, Christianity is sitently 

f workine its way among the pe<^le;'«nd qiviliza- 
fion ana Christianity appear happily io go hand* 



wr^ 



r^ 
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in-hand in Africa, in America, and amon^ the 
South-Sea islandersv the majority of whom enters- 
tain the grossest superstitions and idolatries. 

06«. — For all necessary knowledge on the sabject 
theology, and as a general note-book to the Bible, am 
to all religious enquiries, consult Dr. Robinson's Theo-^ 
logical Dictionary. 



XVI. Grammar. 

886. The pawer of commuuieating ideas by 
;speech is peculiar to man ; but it is a power on 
which depends his improvement in all the arts, 
because the gradation and accumulation of im* 
provements depend on co-operation and conti- 
nuation. 

Neither could exist, if the power were not 
attained of describing improvements to the 
living, and of transmitting them to posterity. 

387. The language of savage nations is, how- 
ever, very limited : they are able .to call a few 
hundred things by their names ; to express some 
Qualities; and nam6 a few modes of action^ 
they express as much by gesture as by sound : 
ivw of them can count above ten; and when 
desired to express a higher number^ they shew 
the hair of their heads. 

388. The most ancient languap^es consisted of 
two or three hundred monosyllables, expressing 
general ideas : as air, sea, tree, man, God, house, 
good, bad, &c. : and all other words, by a syste- 
matic combination, were formed out of these : 
»uch were the Welsh, Chinese, and some other 
languages. 

389. The ^rsi sounds used by savages^ were 



r 
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^L mere -cries of pleasure and pain ; as Oht Ah ! 

^k and Qther such words, called interjections. 

^^K They next named visible objects; as liver^ 

^^^p^e,^ass, &c. ; thereby introducing a new class 

^^^^Ir Vords^ called nouns. 

^|K They then derived from nouns, a class of words 

Wr^ t%express corresponding actions ; as walk, talk, 

' eat I drink, &c., called verbs. 

390. The next class, of words were intended to 
describe the qualities of nouns and verbs; as 
tall, svfift, shorty fast, &c. called a(^- nouns and 

Words, to describe the position of nouns in 
1 regard to each other ; as to, from, above, below, 

&€., were also among those necessary to a Ian* 
guage, and these were called pr€- positions. 
1^^ 391. The seventh class was a mere reBnement 
Hk of speech, and consisted of words used in place 
^H of nouns ; as lie, she, it, they, &c., called pro- 
^P nouns. 

^^ The eighth.class was intended to give precision 
to the noun ; as a man, or the man, and called 

the ARTICLE. 

And the ninth class consisted solely of words 
intended to join others together in a discourse ; 
as and, because,' but, yet, 8itx, ; and are called 

CONJUNC-^lOn^. 

k 392. Such were the origin and progress of 

^ speech ; and such, without variation, is the ge- 

^^ neral composition of language. The Engtisb, 

^B and all languages; contain nine kinds of^ words^ 

^K or part^ of speech named as above; and ^e 

Hr science of grammar merely supplies general 

f rules for their atrangement and government. 

393* The classification of all words into nine 
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fcinds, enables grammarians to simplify the rule« 
which direct the construction of language. » In- 
stead of a rale for every word> a few rules aae alL^ 
that become necessary to regulate fifty thow 
words. 

OAs.-^For the details of grammar, I must refer 
student to my own Practical Grammar ; of to any ofter 
modern grammar which is not too long and compffx; 
fAy own Grammar is in its sixth edition | and hasj been 
most flatteringly received by many eminent school- 
jnasters. ' 

394. All names of things^ are called nouns ; 
all qualities of things,, ^re called ad^snouns, or 
cdfeciives. 

All actions are expressed by verbs. 

All words^ which modify actions or qualities^ 
^ure called ad^verbs. 

All words, which describe the position of per? 
aons and things> are coWed pre^positions. 

All words, which are used instead of nouns» or 
for nouns, are called pro-nouns. 

AU words, which are used;to join sentences or 
parts of sentences, are called conjunctions* 
' The words a or an, and ike, are called articles* 

The exclamatory words, which express ear-^ 
pestnes^ or surprise, are called interjections, 

394« The first written signs of words were 
|iieroglyphics, or characters, which represented 
the pbject pamed by the character; and, of 
coursfs^ there were nearly as many characters as 
ideas. The characters now used for the signs of 
the Zodiac and the Planets are specimens of thi^ 
kind of character; and so is a circle qx snake, 
when used tp signify eternity. 

396. The invention of letters, by combinii;^^ 
If hiclji all souiids Qpuld (m^ li^presented^is aacribeai 
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to some wise man in the reign of Cadmus, king 
''^ "^^bes. This simple contrivance facilitated 
>pagation and preservation of knowledge^ 
Jbling us to express a million of words, if. 
jsired it, by the various combination of only 
fty-four or five characters, 
r. 1. — In the Greek LANCtrAGS there are twenty- 
letters ; of which seven are vowels, and leventeen 
consonants : — 

Alpha *AX<{»(t 

Beta Bqta 

Gamma ri^jUA .... 

Delta ...... AiXta .... 

Epsilon . ...'EAl'tXJy .... 

Zeta Zfira 

Eta c.r......'HT«. 

Theta enra 

Iota lira 

Kappa Kivrra .... 

Lambda . . . . Aa/caC^a . . . 

Ma ..... ...Mu 

Nu Ny..; 

Xi ..Ht 

Omicron .... ^Ofjiatfof . . . 

Pi Tit 

Rho 'PS ... 

Sigma .. iTyf4M .... 

Tau ....... tT«w 

Upsilon *tXiXo» ... 

Phi ♦r 

Chi xr 

Psi ^r 

Omega 'X2/A6y«. . . . 

The vowels are a, \ «, i, 

2. — ^The following is the aneient Hebrew Alphabet 
of twenty-two letters, of which five are vowels, and th« 
rest are consonants: — 




a 
b 

S 
d 

e short 

z 

e lone 
th ^ 

• 

I 

kc 
1 

m 


X 

o small. 

P 

r 

8 
t 

Ki 
ph 

ch 
ps 
o great 



Alepli 
Beth 



Name, 



Form, 

H 

3 
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a broad, as in war, 
b ^ 



f^T' 
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Name. 

Gitnel 

Dal€th..... 

He 

Vau 

Zain 

HethprCheth... 

Tcth 

Yod 

Caph ....,, 

Lamed ••. 

Mem •••••, 

Nun 

Samech ••« 

Oin 

Pe 

Ja^di •••••, 

Koph 

Keah 

Sliia or Sin 
Tau 
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Form, 



1 
n 
1 
I 
n 

b 

D 
9 

D 
9 

y 

9 
P 
% 

n 



EngHsk Sntndy 
g hard« as in give,^i» 

e, as in where, 

w, as 00, w before 

z 

h hard aspirate. 

th 

i like ee 

k or c hard^ as ^me 

1 

n 

sh 

o long> as 'vohole 

P ^ 

j soft, as s in tr^asuvf 

qorc^u 

r 

|8 



The vowels arc » " i ^ | 

397, The English language consists of aboat 
M^OOO wordjs ; and is deriv^ from the Celtic^ 
t&othic, and Latin \ successively incorporated h^ 
'Jle Welsh, Romans, Saxons, Danes, and Nor* 
'jnans ; and by the terms used in the sciences^ 
derived from the Greek, French, Italian, and 
German languages. 7^ 

'398. Grami^ar, in a limited sense, is the art 
which teaches the construction of phrases and 
sentences ; but, in an extended sense, it embraces 
the whole science of language. 
, fhe study of language is properly divi4cd intc^ 
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cieVen following branches : — OrihoSpy, Or- 
fhy. Accidence, Synlaif^ Prosody, Rhc* 
[nd Composition. 

Orthoepy consists of rules for pronounc-^ 
[ters and syllables according to the esta* 
' usage. 
}thogrttphy is the art of Writing words with 
Fe proper and necessary letters. 
The Accidence treats of the modification of 
th^ different kinds of words, called parts o£ 
upeech. 

Syntax furnishes the rules for the proper con- 
struction and just disposition of words in a 8ea«> 
tence. 

400. Prosody teaches the right accentuation of 
syllables; and the different measures of vetoes. 

tthetoric enables us to afiect or convince those 
^wjbom we address in speaking or in writing. 

Composition teaches us to arrange our thoughts 
Vith precision and elegance; and is, conse« 
qnently, the object and end of the study of Ian* 
guage. 

401. The nine kinds of words, or nine parts 
of speech, compose all languages ; and there are 
in the English language about 20,500 nouns, 40 
pronouns, 8,000 verbs, 9,300 adnouns, 9,600 ad- 
verbs, 69 prepositions, 19 conjunctions, 68 in- 
terjections, and 2 articles; — in all above forty 
thousand words. 

402. After we have acquired a stock of words 
by reading and copying, the best authors, and 
mixing in good company, we should learn to ar- 
range and combine them in a sentence with ele* 
gatice: and in such manner, as exactly to ex- 
j>re0s tne sense we inteiad to convey^ and no otH^r 
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than that sense ; — a power of writing, whieb is 
called perspicuiii/, 

4Q3. The great rule for the attainment 
artd£composition> is to conceive, oursel 
sentiment, which we purpose to convej^ to o 
by previously reflecting upon it ; as it is i 
sible to express clearly, to others, what we 
weltiunderstand ourselves. 

404. We should never desire to express too 

many ideas in one sentence ; but dispatch them. 

one after another in their proper order; and 

confine ourselves to simple and short sentences 

till we have acquired facility in the management 

of them. 

Obs. — 'The best exercise in writing and speaking is to 
read a short story ; and then write or speak it, in onr 
own phraseology. Sach an exercise continued every 
day for two years, ode day writing and the other speak* 
ing, would teach the arts of spellings writing, and speak 
ing, at the same instant. * 

405. We should avoid all quaint phrases, cant 
words, vulgar proverbs, and foreign idioms ; and 
make our choice from the phraseology of the 
Old or New Testament, the book of Common 
Prayer, or the works of Addison or Shakespeare ; 
and avoid the latinized phraseology of Johnson, 
and the Gallic phraseology of some other modern 
writers. 

Obs, — Happily, the translation of the Bible and the 
book of Common Prayer have served to preserve our 
language; or it would have been lost amidst the barba- 
rous affectations of Johnson and his followers. We have 
no where such variety o£ beautiful and affecting lan- 
guage, as in the Old and Kew Testament ; and these, 
with the book of Common Prayer, and the works of our 
immortal Shakespeare, will, I hope, serve to preserve our 
language, against the corruptions and innovations daily 
making in it, by those who prefer sound to sense. 
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406« To speak or write our ideas in an able 
id persuasive manner^ we oug;ht to possess our* 
WpA of various knowledge; to read the best 
on all subjects ; to suffer no hour to pass, 
lilt making some improvement ; and think, 
ind write ourselves on subjects, on which 
Lve perused the opinions of others. 
^407. We should commit to memory the terms 
' aiid leading facts of the various Arts and Sci- 
ence^ ; and frequently reduce to writing, strike 
ing facts or important sentiments which we meet 
with in reading. We should compare one au« 
tbor with another on the same subject ; and fre« 
quently converse with others, on any points in 
which authors do not satisfy our curiosity. 

Ofts.— Dr. Irvino's Elements of Com position is a li« 
^ brary for young persons ; and the study of it should fol- 
B^ow that of every grammar. Adair*s Questions render it 
^B^ractical for Schools. 

W 

XVII. Logic* 

408. Lo^ic is that important and useful art, 
which teaches the art of correct thinking. The 
logicians give five general rules, by which to as- 
sist our views in thinking, writing, and speaking 
on all subjects. 

As these rules are of great and constant use, I have 
copied them from my own English Grammar: — 

a. Conceive of things clearly and distinctly, in 
their own natures. 

0&«.— That is, we should acquire a clear and distinct 
conception of things as they are in their own nature; 
f and not be content with obscure and conf lusd ideal , whea 
clearer are to be attained. 

M . 
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b. Conceive of things completefy, in all their 
parts. 

06«.-*-There is a metaphysical, or ideal whole, 
tfaematical, or integral whole, and a physical, or 
tial whole. 

c. Conceive of things comprehensively, iqi 
their properties and relations. 4 

055.— That is, we must consider them in all thei7 
modes, attributes, properties, and relations ; in order to 
attain a comprehensive view of tbeir essential modes or 
attributes, and of their various occasional properties^ 
accidental modes, and relations. 

d. Conceive of things extensively, in all their 
kinds. 

05f.— That is, we must search out the various species, 
or special natures, which are contained under the subject 
as a genus or general nature; as, if we would know the 
nature of an animal perfectly, we must take cognizance 
of beasts, birds, fishes, and insects, as well as men ; alt 
which are contained under the general nature and name: 
of animal. 

e. Conceive of things in order, or in a proper 

method. 

Obs, — That is, we should rank and placeour ideas in 
a proper method and just order. Wc must not conceive 
•f things in a confused heap | but dispose of our ideas ii% 
some method, which may be easy and useful for the uo* 
derstanding and memory. 

409. Method is analytical or synthetical. 
Analytical method resolves the compound into its 
principles, ancLthe whole into its parts. Syntke^ 
tieal, begins with the parts and leads to a whole, 
or it puts together the principles and forms a 
compound. 

410. Arguments are either metaphysical, P^y* 
ircal^ political, moral, mechanical, or theological, 
according to the science or subject from which 
they are drawn. The following deserve notice : 
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«. The Jrgumentum adjudidumy is %m appeal to ti^ 
v.fiommoD sense of maDkin^. 

i ^* ^^ Argumentum adjidem, is ao appeal to the faith. 
mc The Argumeniwn ad hominemy is an appeal to the 
l^es, or professed prindples of the adversary. 
le Argumtntum ad populum, is an appeal to the 
_>le. 

^ The Argumentum ex concessoj is when something^ il 
»ved by meaas of some proposition previously god- 
'ccded. 

/. The Argwnentum ad passiQnes, is an appeal to the 
passions. 

ff. The Argumentum a fortiori^ proves the conclusion, 
by .proving a less probable proposition on which the 
conclusion depends. 

h. The Argumentum ad ignorantiam^ is founded np^n 
j insafficient principles, which the opponent has not sliill 

[ to refute. 

I i. Argumentum ad verecundiam, is draws from authority 

; we are ashamed to dispute. 

k, A direct argument Is that which immediately provei 
the proposition in question. 

L An indirect argument proves -the conclusion $ by 
proving or disproving some proposition! upon which the 
conclusion depetads. 

411. Certainty or Truth is of several kinds: 
there is a mathematical certainty, which admits 
of demonstration; a moral certainty, which is de- 
rived from testimony ; a physical certainty, de- 
rived from the evidence of the senses and the 
course of nature ; and a theological certainty, 
founded on the doctrines of the Scriptures. 

412. Evidence is of different kinds; as the 
evidence of sense, founded on the perceptions, of 
our senses. 

The evidence of intuition, founded on self- 
evident axioms; as that the whole is greater 
than a part^ or^ every efiect is produced by some 
cause* 

n2 
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The evidence of reason, founded on clear and 
indubitable deductions from well-founded pre* 
mises and doctrines. 

And the evidence of faith, deduced fr^Ll 
testimony of others. f"^ 

413. Demonstrations are a succession of C< 
nected Propositions, beginning with self-evident 
truths and advancing to remoter ones. 

A Demonstration a priori, is when the effect 
is proved by referring to the cause. 

A Demonstration a posteriori, is when the 
cause is inferred from the effects. 

Ohs, — Corollaries are self-evident inferencea from ei- 
tablished prepositions. 

414. Sophistry is false reasoning, founded on 
false premises, or on ambiguity of terms. ^ 

Ods.— As most of the evils which exist in society grow 
«ut of fophistry, no «rt is more important than that 
which enables us to detect or expose it. The crimes of | 
coart» and wicked ministers usually escape punishmenty 
from the effect of sophistry ; and there would be few or 
no wars, if sophistry did not triumph in the staten&enta 
of the parties. 

A Sophism of composition, is when we infer 
that of any thing in an aggregate or compounded 
sense, which is only true in a divided sense. 

A Sophism of division, is when we infer any 
thing in a divided sense, which is only true in a 
compounded sense. 

A Sophism of equivocation, is when we use 
words of an ambiguous or double sense, and draw 
inferences in one sense, of which the proposition 
is capable only in the other. 

415. A petitio principii, or begging the 
question^ is the supposition of what is not gra»:it<* 
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. ed^ or a supposed proofs by statiDg the question 
in other words. 

The reductio ad ahsurdum, is when the truth 

a iMToposilion is proved by shewing the absur- 
of a contrary supposition. 

416. Induction consists in distributing a ge« ' 
"heral idea into its species, and ascribing to the 
whole the property found in the species. 

A false induction is when general deductions 
are made from too limited a number of experi- 
ments or facts. 

Thefallacia accidentis, is when we draw in- 
ferences in regard to tbe nature of a thing, from 
circumstances only temporary or accidental. 

The ignorantia elenchi, is a mistake of the 
question, or when one thing is proved*instead of 
another. 

Analogy \^ an argument in which, from cor- 
iresponding causes, are deduced corresponding 
Reflects. 

Oft*.— The sources of errors are, (I.) The want of dili- 
gence in investigation. (2.) Judging of things by their 
external appearances only. (3.) Not separating the 
good and bad qualities that pervade the same thing, bat 
forming a hasty judgment. (4.) Comparing things with 
our own situation in life ; or as they happen to affect us. 
(5.) Associating an idea with something disagreeable, or 
the contrary. (6.) Prejudices formed in our infancy. 
(7.) Giving credit to the assertions or misrepresentations 
of others, without enquiring into their motives, a^ in 
neWs-writers and reviewers ; and (8.) Submitting to the 
force and influence of custom and fashion. 

« 417. A Syllogism is a sentence made up of 
three propositions, so disposed, as that the last is 
necessarily inferred from those that precede it. 
Every syllogism contains two premises and a 
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conclusion; or a major and minor proposition 
and a consequence. 

Example of a Syllogism : «•. 

Major. - - Our Creator onf^i to be worshipped. 
Minor, - - God is oor creator ; 
Comtquetifx, Therefore God ought to be worshippe^- 

418. An Argument is" a series of syllogisms ; 
and, although arp^um^nts do not retain their syl- 
logistic form in ordinary discourse, yet all argu- 
ments may be reduced to syllogisms ; and errors 
or sophisms may thus be detected. 

419. Formerly, Logic, or the art of reasoning, 
was almost the sole business of a university-edu- 
cation ; but it is now in some degree superseded, 
by the practice of reasoning in the study of ma^ 
tbematics, by the various branches of philosophy, 
and by the perusal of the classic authors. 

Obs, — The great master of philosophy, Aristotle, di-^ 
▼Ided all scieoce into Theorems formed of Stllogisms 
vhich Syllogisms were composed of PaoFOsiTioirsJ 
which Propositioos were formed of Terms; which 
Terms were WpRos or Signs of our Ideas of Things* 
He then considered all Things with reference to their 
TBif CATEGORIES^ OT PredicametUsi as SubstancBy Quality^ 
Quantity y Rtlation^ Action f Passiveness, JVhen^ Where^ 
Positiony and Habit, 

XVIII. Rhetonc. 

420. Rhetoric teaches us to affect the pas* 
fiions by suitable illustrations and imagery ; and 
to arrange our arguments to the best advantage, 
80 as to make the deepest impression on the feel- 
ings and judgment of those we address. 

421. The following are the chief figures of 
Bpeech. 

n^. >SjmiIe >or Comparison, is. tliat figure by 
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which we compare one thing with another for 
tbe sake of ilhistration. 

b. Metaphor, is a comparison expressed with- 
out the signs of comparison ; as, wheA we say of 
a minister, that he is the pillar of the state, we 
speak in metaphor; and when we say, that 
Charles the twelfth was the lion of the north, we 
speak metaphorically. 

c. Allegory, is a continuation of several 
metaphors^ so connected as to form a kind of 
parahle or fable ; as, in describing the people of 
Israel under the image of a vine. 

d. irony, is a figure in which we urge one 
thing, and mean the contrary, in order to give 
iefiect to 6ur meaning ; as, in describing a noto- 
rious cheat, we say, ironically, A mighty honest 
man, truly ! 

e. Hyperbole, gives us the highest idea of an 
object, and magnifies it beyond its natural dimen- 
sions ; as, Achilles wag" swifter than a stag. 

f. Antithesis, is the contrast or opposition of 
two objects in a sentence; as, J[f you seek to 
make a man rich, study not so much to increase 
his stores, as to diminish his desires. 

g. Climax, or Gradation, is a figure by which 
ve rise from one circumstance to another, till 
our idea is raised to the highest. 

. h. Personification, is a figure by which we attri- 
bute life and the use of reason to inanimate ob- 
jects and irrational creatures. 

i. Apostrophe, is a figure by which we address 
absent persons, or inanimate objects which we 
personify. 

h* Interrogation, is a figure which^ by asking a 

2 
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question, gives ardour and energy to oar dis- 
course. 

/. Exclamation, is a figure that expresses some 
strong emotion of the mind, and is generally fol- 
lowed by a note of admiration. 

423. Rhetorical disposition or arrangement is 
the placing of the arguments, or the parts of a 
discourse, oration, or composition, in the most 
suitable and impressive order. 

The parts of a discourse are sometimes five, 
and sometimes six; viz. the Exordium, the Nar- 
ration, the Proposition, the Confirmation, the 
Refutation, and the Peroration. 

a. In the Exordium, or beginning of a dis- 
course, the writer or speaker gives some intima- 
tion of his subject, and solicits favour land atten- 
tion. 

b. The Narration is a brief recital of the facts 
connected with the case from the beginning to 
the end. 

c. In the Proposition, is given the true state of 
the question; specifying the points maintained, 
and those in which the writer or speaker difibrs 
from the adversary, 

d. The Confirmation assembles all the proofs 
and arguments which can be adduced. 

e. In the Refutation, the writer or speaker 
answers the arguments and objections of his op- 
ponent. 

/. In the Peroration, he sums up the strong 
and principal arguments, and endeavours to ex* 
cite the passions in his favour. 

. 423. A distinct and audible delivery is Qsaen* 
tial ib a good orator. 
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Thejirsi rale is, to open the mouth sufficiently, 
and not to mumble or i;nutter the words. 

The second is, to p3:onounce distinctly every 
^letter and syllable without hurry. 

And the third is, to fill the room with the 
voice, so that the most distant piurt of the audi* 
tory may hear. 

434. In regard to gesiure, that which is na- 
tural is the best, provided it is not awkward and 
offensive. . 

The bead should be held up, and the speaker 
should look those he i^ addressing in the face. 

His action .shp^ld be easy, and should keep 
pace with his voice and the nature pf bis dis- 
course. 

He should also avoid contortions and vulgar 
grimaces ; ea$e in delivery, b^ii^ the chief graqe 
of oratory. 

<v 

\ 

XIX. Of Vegetable ^ature» 

435. Every substance known to man is divisi- 
ble into three kingdoms, the Mineral, Vegetable, 
and Animal. Linneeus thus distinguishes these 
kingdoms : *' Stones grow ; — vegetables grow and 
live ;— and animals grow, live, and feel. 

0&«.— For tbe Mineral Kingdom see chapter XXT. 

4^. The existence of all vegetables may be 
regarded as mechanical, or as similar to that of 
an animal when asleep, during which time bis 
functions proceed withobt consciousness. The 
mechanism of plants is, however, most wonder* 
fill ; and bespeaks the contrivance of an alUwise 
and all-powerful Creator. 
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427. A seed, which is thrown into the earth 
by the husbandman, is similar in its construction 
to the egg of an animal. The earth acts upon 
it, by means as inexplicable to man, as that by^ 
which the sitting of an hen on an egg convei 
it into a chicken. 

428. In a few days, the two ends of the seed 
open; and from one of them issues a green 
plant, and from the other a number of fibf out 
threads. 

Whatever was the position of the seed, the 
green sprout struggles through the soil ufviard 
into the air ; and the fibrous shoots strike ^otcm- 
inard into the ground ; and there imbibe, trans- 
mit, or pump up, the moisture, as nouri^hmejat 
to the plant. 

429. Nothing is more wonderful than the 
means of nature for the preservation of seeds ; 
and the contrivances by which they are distri- 
buted. 

Some seeds are provided with downy wings^ 
as the dandelion ; others are swallowed by ani- 
mals, and voided again in distant places ; and 
all are blown about by the winds, and preserved 
by their coverings, till excited into germination^ 
by the heat of the sun's rays in the following^ 
spring. 

430. Botanists have divided all plants into ^ 
classes, and 121 orders; and they have disco- 
vered 2000 genera, 30,000 species, and varieties 
of the species without number. 

Each has its peculiar habitation ; and eacb 
adapts the nutriment derived from the sanae 
earth, so differently, that, by an unknown 
^i^ency, it produces all the degrees of flavour^ 
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•dour> poison^ and nutriment, ^bich we find in 
various plants. 
F Each tree, each plant, from all its branching roots, 
f Amid the glebe small hollow fibres shoots { 
Which drink -with thirsty months the vital juice. 
And to the limbs and leaves their food diffase ; 
Peculiar pores peculiar juice receive; 
To this, deny, to that, admittance give, blackicokb. 

Obs» 1.— 'Of the different distinctions of leaves only, ac* 
cording to their position and form, above one hundred 
are enumerated. In all of them, one of the offices is, to 
' rabtilise and give more spirit to the abundance of nou- 

rishing sap, and to convey it 10 the little buds. There 
:: are two orders of veins and nerves in leaves, one belong- 
ing to each snrface ; and It has been generally observed, 
that the lower lamina, oir under side of the leaf, has <the 
ramifications larger, and is capable of admitting a liquid 
to pass through them, which those of the upper surface 
^^ will not. The Idwer lamina is supposed to be intended 
Hb for the receiving, preparing, and conveying the moisture 
^K imbibed from the rising vapours of the earth, by which 
^^B trees and plants are greatly nourished ; so that one pnn- 
W^ clpal use of leaves is to perform, in some measure, the 
' same office for the support of vegetable life, as the lungs 
•f animals do for the subsistence of animal life. 

2.— Another of the great functions for which the leaves 
•f trees and plants are designed, is that of their foot- 
stalks nourishing and preparing the buds of the future 
shoots, which are always formed at the base of these foot- 
stalks. Leaves, moreover, are designed to shade the 
buds for the future shoots from the sun ; which would 
otherwise exhale and dry Ap all their moisture. Air 
evidently passes in at the leaves, and goes through the 
whole plant, and out again at the roots. If the leaves 
have no air, the whole plant will die. This has been 
proved by experiments with the air-pump. And plants 
not only dr^w through their leaves some part of their 
nourishment from the air, but the leaves also perform the 
necessary work of altering the water received in at the 
roots into the nature and juiees of the plant ; and hesc* 
it is, that the life of the plant depeadt so inunediately »■ 
their ieares. 
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4Sl« Every plant consists of a root^ budi^ 
a trunk or stem^ of leaves^ of props or arms 
of the inflorescence ; and of the parts of fructifi* 
cation. 

432. in regard to their bulk, plants are di-* 
vided into trees, shrubs, under^shruhs, and kerbs, 
which last die in the winter. 

According to their respective durations, they 
are annual, lasting one year, and reproduced 
from their seed ; or biennial, when they are pro- 
duced in one year and flower the next ; perennial, 
when they last many years, as trees. 

433. Plants, in regard to the roots, are but* 
bous, as in 'onions or tulips; tuberose, as in tur- 
nips or potatoes; dLudJibrouSy as in grasses. 

They are deciduous, when their leaves fall in 
autumn; and ever-green, when they are con- 
stantly renewed, as in all resinous trees. 

They are said to sleep, when they change the 
appearance of their leaves or flowers at night. 

They are indiginous or native ; and exotic or 
foreign. 

434. The parts of fructification consist of the 
calyx, or cup, which is the outer green covering 
of a flower. 

The corolla are the delicate leaves of petals of 
the flower generally coloured, and are the parts 
which constitute the beauty of the flower. 

The nectary, or nectarium, is the part within 
the corolla which secretes the honey. 

435. The calyx and corolla are fine expan- 
sions of the outer and inner bark or rind of the 
plant ; and their evident purpose is, to protect 
certain delicate extensions of the pith and wo€h}» 
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■ Which grow within the corolla, and are called the 
B jn^i/and the\«/aiiien, by the peculiar orgatiiza-* 
^L tion of which the seed is produceiL 
H|L 436. Tiie pistil is provided at its bead with a 
^Hgrnnmy matter^ and the stamen with a fine dust 
Hr called polen; and when the dust falls on the 
^^ head of the pistil, it is there absorbed and car- 
ried down the style of the pistil to the germen or 
seed-vessel in the centre of the flower; where 
the seed is, in consequence, produced within a 
pericarp, afterwards called fruit* 

437. Fruits, which aflurd us so many luxuries, 
are> in fact^ nothing more than the coverin^i^^ 
or the natural production, which* protects the 
seed of plants, and called by botanists Pericarps. 

Some pericarps are pulpy, as apples, pears, 
^ nectarines, &c. ; some are hard, as nuts; and 
^k some scaly, as the cones of (ir- trees. 
^^k Toar contemplatioo further yet, pursue ; 
^B The wondrous world of vegetables view ! 
Wj^ 8ee various trees, their various fruits, produce, 
^ Borne for delightful taste, and some for use. 

See sprouting plants enrich the plain and ^ood, 
For physic some, and some designed for food. 
See fragrant flowers, with different cotours dy'd, 
On smiling meads unfold their gaudy pride. 

BLACK MORE. 

438. It must not then be forgotten, that the 
ilesi^n of the beautiful flowers which cover the 
earth is to create the seed of future trees; that 
the leaves or corolla of the flowers are merely 
protections of the delicate pistil, stamen, and 
germen ; that in this last is produced the seeds ; 
and that for their protection is provided the peri- 
carp, which we call the fruit. ** 

Go, mark the matchless workings of the Power, 
Tbat shuts within the teed the future flower i 



158 OF TEGETAfiLE NATURE. 

Bids these, in elegance of form excel, 
In coloar these, and those delight the smell ; 
Sends Nature forth, the daughter of the Skiet, 
To dance on earth, abd charm all hnm^ eyes. 

COWPBIU 

439. Linnaeus seized on the variations in the 
number of the stamen^ as a means of classing the 
vegetable kingdom into twenty-four denomina- 
tions. 

Those flowers having one pistil, and but one 
stamen, he called mon-andria ; those of two stsi- 
mens he called di-andria ; three, tri-andria ; so 
on up to twenty stamen, and above twenty, poly 
tmdria. 

When be found stamen, in one flower^ and 
pistils in another, on the same plant, he called 
them diacia ; and on difierent plants, polygamia* 
When altogether invisible, cryptogamia^ 

440. Nothing can be more easy than to remem- 
ber the names of these 24 classes; they are, 

1. ilfbna?2rfria, one stamen. 

3. Diandria, two stamens. 

3. Triandria, three stamens. 

4. Tetrandria, four stamens. 

5. Pentandria, five stamens. 

6. Hexandria, six stamens, all of equal length. 

7. Hepiandria, seven stamens. 

8. Octandria, «ight stamens. 

9. l^nntandria, nine stamens. 

10. Decaridria, ten stamens, filaments separate. 

11. 2)o(iccan(/na, twelve stamens to nineteen, 
inserted on the receptacle. 

12. Icosandria, twenty or more stamens, in- 
serted upon the calyx or corolla. 

13. Poljfandria, many stamens. 
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14. Didynamta, four stamens, two long, two 
short. 

15. Tetradynamia, six stamens, four long, 
two short. 

16. Monadelphia, filaments united at bottom, 
but separate at top. 

174 Diadelphia, filaments united in two sets. 

18. Polyadelpkia, filaments united in three 
of more sets. 

19. Syngenesia, filaments united, and five Bta«> 
mens. 

20. Gynandria, stamens inserted on the pistil, 
•r on a pillar elevating the pistil. 

21. ilfono^cia, stamens and pistils in separate 
corollas, upon the same plant. 

22. Diescia, stamens and pistils in distinct 
corollas, upon different plants. 

23. Pqlygamia, various situations; stamens 
4>nly, or pistils only. 

24. Cryptogamiat itamens and pistils incon* 
spicuous. 

Obs, — I have introduced beneath, a representation of 
the pistils and stamens of a few of the first classes ; and 
the popil will, doubtless, be led to observe them within 
any powers which fall in his way in his walics, or other- 
wise. 





I. 2. 3. 

44L The Triandria contains chiefly the natu- 
ral tribe oi grasses; the hexandria, the lilies. 

The Icosandria contains the edible fruit ; po- 
ly andria, has many poisonous plants, 

• 2 
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The Telradynamia contains the natural tribe 
Q^ flowers, which are antiscorbutic. 

The Monadelpbia U composed chiefly of the 
mallow trihcj. 

Diadelphia consists of the pea-/r»&e^/ which 
produce edible seeds. 

Syngenesia possess the compound flowers* 

And the cryptogamia contain the natufd 

tribes of feriM, mosses, sea-weeds, and lAusk- 

rooms. 

Obs,-^T\m first order of the fonrteenth class, denomi- 
nated *' didynamta gymnosperinia," are all innocent or 
wholesome: those of the other order, are foetid, narcotic^ 
and dangerous; bein; allied toa large part of the pen- 
tandria monogynia, known to be poisonous, as contain* 
Sag henbane, night-shade, and tobacco. The whole clan 
tetradynamia is wholesome. Whenever the stamens wrc 
found to grow out of the calyx, they indicate the polpj 
fruits of such plants to be wholesome. The papllionai* 
ceotts plants are wholesome, except the seeds of the 
labornnm ; which, if eaien nnripe, are violently emetic 
and dangerous. Mil ley plants are generally to be sosw- 
pected. Umbelliferous plants, which grow in dry or 
elevated situations, are aromatic, safe, and often whole» 
some ; while those that inhabit low and watery placet, 
fire among the most deadly poisons. 

442, Other distinctions in each class produce 
a division of the classes, called Orders. A fur* 
ther division of the orders, founded ou dis« 
tinctions in the nectariuai, lead to the Generam 
Other divisions of the genera, in regard to the 
root, trunk, leaves, &c. lead to Species ; and casual 
difiTerences in species are called Varieties. . 

443. The natural substances found in all ve^* . 
tables are^ sugar in the sugar-cane, beet, carrots, 
&c. ; gum, or mucilage, which oozes from many 
f:r<ee8^ jelly, procured from many fruits; tar^ 
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THE TOBACCO-TBEB. 
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446. The chemical or elementary principles of 
vegetables, are carbon, water, and air; or hy- 
drogen (15), and oxygen (85), for the consti- 
tuent parts of (lOO) vjater ; and azote or nitrogen 
(72), and oxygen (28), as the constituent parts 
of (100) atmospheric air; and carbon, 

Obs. 1.--- Wood burnt m a close vessel till it has neither 
smell nor taste, will produre the basis of all vegetable 
matter called charcoal ; or, when purified, called carbon^ 
which ig pure earth, and the hardest and most inde- 
structible substance in nature. 

2.— It is found, that water Is nothing but a mixture of 
two airs or gases, one the inflammable or light gas called 
hydrogen, and the other the vital gas called oxygen; and 
water may be made bj' combining these ; or, it may 
also be separated into these : one hundred parts of water 
are combined of fifteen of hydrogen, and eighty-five af 
oxygen. 

3. — In like manner, the air or fluid in which wc live, 
is found to be composed of 28 parts of oxygen, or pure 
vital air ; and 72 parts of nitrogen, or air in which ani- 
mals will not live; buttheduemixtureof both, forms the 
salutary fluid or atmospheric air in which we breathe. 

4. — I have explained the meaning of these easy terras 
in this place, in order to illustrate the beautiful provi- 
sions of vegetables which follow. There is no mystery 
in them ; and they may be understood now as well ai 
when I treat of Chemistry. 

44|v. Vegetables generate, or give out oxygen 
or v5ill air, in the light or ^nshine, by.a natural 
process of their own. 

Air, which has been breathed by animals* » 
deprived of its 28 parts of oxygen, and will no 
longer sustain life. 

In like manner, a body, while burning, de- 
prives air of its 28 parts of oxygen, and the 
flame will go out. 

An animal would die, or a flame go out, when 
">at into air so deprived of its oxygen ; but a 
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vegetable will then thrive in it, and will restore 
it to its original power of sustaining animal life. 

Ofo.— Hence, the oxygen of tbe whole atmosphere 
would, in due time, be consumed by the breathing of 
animals and by flame, but for this proyision of nature. 
Tbe leaves of vegetables create oxygen in the day-time, 
and keep up tbe due proportion which is necessary to 
the support of animal Iffe : the leaves of aquatic and 
kerbaceous plants produce it, however, in the greatest 
quantity. 

448. The saccharine and oily productions of 
Tegetables are parts of their sap or juices; but 
the turpentine^ the bitterj and the acid princi- 
ples, are considered as the effect of preparation 
or secretion. 

The green colour of vegetables arises from the 
oil they contain ; the rays of tbe sun extracting 
tbe oxygen from the outer surface^ and leaving 
the carbon and hydrogen^ which are known to 
be the constituent parts of oil. 

449. Healthy vegetables perspire water by the 
under part of their leaves^ equal to one-third of 
their weight €very twenty-foyr hours ; by which 
part they also give out oxygen. 

450. Nor do they deri vb their substance in a prin- 
cipal degree from the matter of the soil in which 
^^y grow ; but they are created by a vital prin* 
ciple of tbeir own, out of air and water, and pf 
the imperceptible matters combined with air and 
water, from which all their distinctions of smelly 
taste, and substance, are derived ! 

Hail, Source of Being ! Universal Soul 
0( heaven and earth ! Essential Presence, hail } 
By THEE, the various vegetative tribes, 
Wrapt In a filmy net, and clad with leavei^ . 
Praw the live ether, and imbibe the dew : 
]iy THBE, disposed into congenial soils. 
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hare the power of moving from place to place> 

called the faculty of loco-motion. 

See, thro' this air, this ocean, and this earth, 
All matter quick, and bursting into birth. 
Above, how high progresnive, life may go I 
Around, how wide ! how deep, extend below ! 
Vast chain of being! which from^Goo began. 
Natures ethereal, human, angel, man, 
Beast, bird, fish, insect, what no eye can see, 
No glass can reach ; from Infinite to thee, 
^ From thee to nothing. pope. 

Ofo.--*The principal object of the study of natural 
bi9tory, is to teach us the characteristics, or distinctive 
narks of each individual natural object called classifi- 
€ttH<m, To distinguish a species from all others that 
exist in nature, it is necessary to express in its characters 
almost the whole of its properties. A number of species 
frrought together, constitutes a genus or tribe. These pro> 
perties which are common to all genera^ compose a cha<^ 
Jacter that distinguishes this assemblage or .group from 
aril other groups. Such an assemblage is called an order. 
By bringing together such orders as are more nearly 
allied, we form a more general assemblage, called a 
^assf and by the union of several classes, we obtain a 
higher division, to which naturalists have given the name 
af kingdom, " « 

453. When the all- wise Creator determined on 
making beings which should be able to move 
from place \to place, he contrived for them a 
dififerent organization from that of beings which 
were fixed. 

As moveable beings could not have their toots 
in the ground, he provided ihem with the cavity 
of the stomach, in which th^y were to carry 
about what should be equivalent to the soil for 
plants ; and the suckers of their nutriment cen- 
tering in that cavity, were destined to act like 
the roots of plants in the soil. 

454. Hence, in all animals, exists the necessity 
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of eating frequently, to fill the cavity of he 
stomach i hence the folly and mischief of filling 
it with heterogeneous and unnatural substances j 
it being the object of nature simply to extract 
from the matter in the stomach a single uniform 
milky substance called chyle ; no other ynCt but 
chyle being admitted into the animal system, the 
rest being rejected and expelled. 

455. As animals were intended to move about« 
the perfect are therefore provided with eyes, to 
see objects which might .endanger their exist- 
ence; with ears to hear, for a similar reason; 
with a voice to warn others, or to obtain assist- 
ance in danger. 

Hence, also, they were provided with senses of 
smelling and tasting, to discriminate the food 
which was proper for the stomach ; and with the 
sense oi feeling, or irritability, to secure their 
identities, and excite them to action. 

And though tbiDge sensible be namberless. 
But only five the senses* organs be ; 

And iq those five, all things their forms express. 
Which we can touch, taste, smell, or hear, or see. 

456. The organs of sense and the powers of 
volition proceed from the head and brain, bj 
the nerves, which direct the muscles and tendons ; 
but the functions of animal life are sustained bj 
aibimple, yet wonderful arrangement, in the sto- 
mach and cavities of the body. 

The heart is the centre of a thousand tubes« 
called arteries; and by its never-ceasing con- 
tractions, it carries the blood through them, to 
all parts of the fracue, diffusing every where 
fi^armth and life. 

457. The blood of a man, thus driven by the 
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contraction of the heart (a force like that br 
which water is driven out of a syringe or blacU 
der)f weighs 30 pounds ; and, as this is the stock 
of the precious fluid possessed by each of us, and 
our lives depend on its constant circulation, it it 
not allowed to remain at the extremity of the 
arteries, but is there taken up by another set of 
tubes called veins, and by them brought back 
again to the heart. 

458. Thus, there is a constant circulation^ 
outward and inward, of this same blood, at the 
rat^ of an ounce to each contraction, from the 
heart through the arteries, and back to the keari 
by the veins. To warm, revive, nourish it, and 
keep up its quantity, there are various other 
wonderful, but very simple contrivances. 

Were once the energy of air deny'd. 
The heart Wonld cease to pour its parple tide i 
The purple tide forget its wonted play. 
Nor back again pursae its curious way. 

459. The heart consists of four cavities, from 
one of which, called the left ventricle, the blood 
is driven into the arteries through the body ; by 
another, called the right auricle, it is received 
back again by the veins : it then passes into the 
right ventricle, whence it is forced into the 
lungs. 

Having there been revivified by coming into 
contact with the air, it is carried back by a set 
of veins into the lejt auricle, and, from thence, 
into the left ventricle, where it began its course : 
it is then again forced into the artebies, brought 
|i>ack by the veins, &c., till the end of life. 

460. The lungs are a large spongy substance^ 
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filling nearly the whole cavity of the chest, which 
rises as they fill, and falls as they empty, in re- 
spiring air through the mouth and nostrils. 

The act of respiration is performed about 20 
times in a minute; and about 40 cubic inches 
of air arc respired every time; of which 3 inches 
of oxygen are absorbed by the blood on the 
lungs, producing, at the same instant, 98 degrees 
of vital heat, and restoring the veinous blood to 
its bright red colour. 

Obs. — The Lights used in families to feed cats, are th« 
lungi of sheep or oxen, and are exactly similar to the 
lungs of man. On inspection, they^will be found Co be 
wonderfully adapted to their desi^ of bringing the air 
into contact with the blood. Any rupture in this tender 
fabric, or defect in their action, leads to that fatal dan 
of diseases, called Consumption. 

461. Four thousand times in every hour, each 
cavity of the heart is called into action ; and all 
the blood in the body passes through the heart 
14 times in every hour. 

The arteries, into which it is forced, branch in 
every direction through the body, like the rools^ ^ 
branches, and leaves of a tree> running through 
the substance of the bones, and every part of the 
animal substance, till they are lost in such fine 
tubes as to be wholly invisible. 
• 462. In this manner, they distribute nourish- 
ment; supply perspiration; and renew all the 
waste of the skin; and, by passing through 
glands in every part of the body, all the various 
animal secretions are elaborated. 
\, In the parts where the arteries are lost tp the 
sight, the veins take their rise, and in their com- 
mencement are abo imperceptible. The blood 
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is then of .a dark colour ; and, as it returns to the 
beart with a less impetus^ there is always twice 
as much blood in the veins as in the arteries. 

463. As the blood, in this discoloured state, 
has lost some of its vital power, it is driven 
through the lungs, and its colour is restored ; but 
on its passage back to the heart, it also receives a 
supply of a new fluid extracted from the food of 
the animal in the stomach and intestines. 

The loss of weight in a human body by per- 
spiration in 24 hours is about four pounds ; and 
what is gained by the inspiration of air into the 
lungs, is lost by the expulsion of moisture, and 
ef gas generated in the lungs« 

464. The motion of the lungs is preserved by^ 

that of the chest containing them; that of the' 

heart, may be felt on the left breast ; and the 

circulation of the blood, by the action of th^ 

pulse in various parts of the body, and particur 

larly at the wrist. 

In children, the pulse gives 120 strokes in a 
minute ; at 20 years, about 75 ; at 30, about 70 j 
and in old age, 60 or 50. 

465. For the purpose of renewing and nou- 
rishing the blood, food is taken in at the mouthy 
macerated by the teeth, and mixed with the 
saliva ; it is then carried into the stomach, a ba^ 
like a* highland bag-pipe; where it is dissolved 
into a soft pap by a powerful liquid called the 
gastric juice. 

466. This pap is then drawn from the stomach 
into the intestines; where, by means of a liquid 
called bik, it is separated into a white milky 
liquid called chyle^ and into the excrement* 

p2 . 
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The chyle is taken up, or absorbed, by my* 
riads of fine tubes called the lacteals, wbick 
carry it to a main-pipe called the thoracic duct. 
This pipe ascends to the throat, where it emptiet 
the chyle into a large vein, and being mixed with 
the blood, is conveyed to the heart. 

467. Of such subtle and wonderful contri- 
vance is the organization of man ! Similar, also^^ 
is the constrjuction of the whole of animated na« 
ture, from the greatest to the smallest. 

Within the package of the skin, and essential 
to life and comfort, are numerous bones for 
strength ; hundreds of muscles and tendons for 
action ; nerves spread every where for sensation ; 
hundreds of arteries, to carry out the blood ; 
hundreds of veins to bring it back again ; and 
hundreds of glands performing all kinds of se* 
cretions; besides an infinite number of tubes 
called lacteals and lymphatics, to absorb and 
convey nutriment to the blood. 

468. Such being the complex construction of 
animal bodies, is it not rather wonderful that we 
last 70 or 80 years, than that we endure no 
longer ! When it is considered also, that a mus- 
cle or a bone out of place, a vein or artery stopt 
m its circulation, or a nerve unduly acted upon, 
creates disease, pain, and misery ; is it not, won- 
derful, that we enjoy so large a portion of health 
and pleasure? 

Should not such considerations teach us the 
value of prudence and temperance ? 

Thick, in yon stream of li|;bt, a tbonsand ways, 
Upward, and downward, thwarting and convolved. 
The quivering nations sport % till, tenipest-wingM, 
Fierce Winter sweeps them from the face of day i 
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£v*li so, luxurious men, unheeding pass 
An idle summer-life in fortune's shine !— 
A season's glitter! Thus they flutter on 
From toy to toy, from vanity to vice;—* 
Till, blown away by death, oblivion comes 
Behind, and strikes them from the book of life. 

TH0!ir801f. 

469. The nerves are soft white chords which 
rise from the brain, the focus of sensation, and 
disperse themselves in branches through all parts 
of the body. Impressions are received by the 
brain from the adjacent organs of sense; and the 
brain exercises its commands over the muscles 
and limbs by means of the nerves. 

* Thus, the body is enabled to avoid what is 
hurtful, to flee from danger, and to pursue every 
thing useful and agreeable. 

Obs. — Trees and vegetables have no nerves or sensorium ; 
because, as they are unable to move and avoid danger, 
they could be of no use to them. The proper object of 
vegetable>organization, appears to be to supply food to 
animated nature ; and the wisdom of providence is in 
nothing more evident than in t^e variety, wholesomeness, 
and abundance of vegetable provisions. 

470. The ear is placed in the most convenient 
part of his body near the brain, the . common 
seat of all the senses, to give more speedy infor- 
mation. 

In man it is of a form proper for the erect 
posture of his body ; in birds, of a form proper 
for flight, and not protuberant ; in quadrupeds, 
its form is, in some, large, erect, and open ; in 
others, covered; in subterraneous quadrupeds, 
their ears are short and lodged deep. 

471. The structure of the ear is admirably 
contrived to collect the undulations of sound, 
and to convey them to the sensory in the brain* 

p 3 
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The firit part is the auricle, or external ear, 
formed to stop and collect the sonoroas undula* 
lions, and convey them to the concha, or large 
capacious round cell, at the entrance of the ear. 
Persons, whose ears are cut off, have a confdsed 
beariug, and are obliged to form a cavity round 
the ear with their hand. 

In the interior is the auditory passage, co* 
riously tunnelled and turned, to give sounds an 
easy passage^ and prevent their too furiously as* 
aaulting the more tender internal parts. 

472. To prevent the entrance of noxious in- 
sects, this passage is secur^ with a bitter nau* 
aeous substance, called ear-wax. The next prin- 
cipal part is the membrana tympani, or drum 
of the ear, with its inner membrane, the four 
little appendant bones, and the three inner mus* 
cles to move them, and adjust the whole system 
to hear loud or soft sounds. 

The passage behind the drum of the car, is 
called the vestibulum, being the entrance to two 
other cavities, called the labyrinth, and the second 
cochlea, from its resemblance to a snail-shell. 

473. The principal organs of the sense of 
smelling are the nostrils and olfactory nerves; 
the ramifications of which are distributed through- 
out the nostrils. 

Smelling is performed by the odorous effluvia 
in the air, being drawn into the nostrils by in- 
spiration, and struck with such force against the 
olfactory nerves, as to shake them, and occasion 
ideas of sweet, foetid, sour, and aromatic. 

474. The tasie is that sensation which all 
things give to the tongue; but some coDsid«r 
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the palate, the upper part of the roof of the 
mouth> to 'be the instrument of taste. 

The Creator seems to have established a very 
intimate union between the eye^ the nose> and 
palate, by directing branches of the same nerves 
to each of these parts, by which means there ex* 
ists all the necessary guards against pernicioua 
food ; since, before it is admitted into the sto- 
maclf, it undergoes the trial of two of the senses 
and the scrutiny of the eye. 

475. Feeling is the sense by which we acquire 
ideas of solid, hard, hot, cold, &c. 

Some consider the four other senses merely aa 
modifications o^ feeling. 

The immediate organs of feeling are the py- 
ramidal papillae under the skin, which are little^ 
soft, medullary, nervous prominences, lodged 
€very where under the outermost skin. 

Feeling is the most universal of our senses; 
spiders, flies, and ants, have this sense in greater 
perfection than man. In blind persons, the de- 
fect of sight has been supplied by their exquisite 
touch, or sense unfeeling. 

476. From these five senses, flow all our sen* 
jsitive perceptions, the result of experience ; and 
all the various habits, qualities, passions, and 
powers of animals. 

Certain practices called instincts, not the ap« 
parent result of experience, appear to us to be- 
long to some animals, contrived by some un- 
known means of that all-powerful Creator, whose 
wondrous and incomprehensible works inspire 
with rapture and devotion the being whom he 
h^ qualified to examine apd estio^ate them* 

Oks, — To follow this wonderful scheme of creation 
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into all its ramifications and variations, ai^d to twe 
all its analogies, would fill hundreds of volumes, and 
occupy ai;e« of observation ; having, therefore, given 
the above general idea of animated existence in its rela- 
tion to vegetables, I shall proceed to a brief enumeration 
of the Linnaean classes ; referring my young students to 
Bingley*s Animal Biography, to Bufibn*s Natural His- 
tory, Mavor*8 Abridgment, and to a multitude; of other 
books on such subjects, 

477. As a prop-work, or . substantial frame to 
the body, the.fconw are provided. 

That the bones rni^ht not interfere with mo- 
tion, they are provided witli hinges or ligaments. 

That the ligaments might work smoothly into 
one another, the joints are separated by gristles 
or cartilages, and provided with a gland for the 
stcretion of oil or mucus, which is constantly ex- 
uding into the joints. 

-478. There are 248 separate bones in the hu- 
man body, classed under those of the h^ad, the 
trunk, and the extremities. 

The skull, or cranium, consists of eight piecen^ 
and serves as a vault and protection to the brain. 
There are also the cheek-bones, the jaws, and 33 
teeth imbedded in them. 

The head is joined to the trunk by the ver- 
tebrae, consistm!; of several short bones, to the 
upper part of which it is fastened by an hinge« 
joint, and turned in the socket of the next lowec 
one by suitable muscles to the right or left. 

479. In the front and centre of the trunk is 
the breast-bone, extending from the neck to the 
abdomen; and opposite to it, in the back, H 
the spine or back- bone, which extends f^om the 
skull to the bottom of the loins, and is a long 
chain of separate short bones^ called vertebne. 
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These serve as the support of seven hoops or 
ribs, which are inserted in them^ and form the 
chest or thorax, in which are the heart, lungs, &c« 
Beneath thern^ inserted in the spine onIy« and 
extending but half way round the body, are five 
" false ribs. The hip-bones supporting the abdo* 
men are called the pelvis. 

480. From the neck to the top of each arm, a 
bone extends on each side, called the collar-bone, 
and the blade-bones are independant supporters 
of it. The bone extending from the shoulder to 
the elbow is called the humerus. 

From the elbow to the wrists are two bones, 
the outer of which is the radius^ 

The thigh-bone is called the femur; the kne6« 
the patella ; and the leg has two bones like the 
arm, the inner called Uie tibia, and the outer the 
fibula, . 

481. The Animal Frame is constantly ex- 
hausted and renewed ; so that every particle of 
the human body is changed in the compass of a 
year! 

Nor is it less surprising that so many different 
substances as compose every animal body, should 
also be secreted bv the glands from the same 
blood, than that that blood may, in every in- 
stance, be traced to grass for its. origin. 

Ohs, l.-^-Those ftt'nctions by irbich aliment is assimilated 
for the nourishment of the body, are digestion^ absorption, 
drculationf respiration, and secretion ; and the effect of 
such assimilation is called nutrition. 

2. — The food received into the stomach after masti- 
cation by the teeth, and being mixed with aaliva, is con- 
Yerted into chyme by the gastric juice; the chyme passes 
into the intestines, where it is converted into chyle and 
^xcrementitious matter; which last, being separated by 
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means of bile^ is evacuated from the body ; whilst tbe 
thyle is absorbed by the lactaih and conveyed into the 
hlood-vessels, 

3.— >The absorbent systeih consists of the lacteals, lyra^ 
phatics, the thoracic duct, and the glands called cooglo- 
bate throoghout the body. 

4.— G/aiu2s are organic bodies consisting of blood- 
Tessels, nerves, and absorbents, intended for the secre- 
tion or alteration of particular fluids. They are di- 
vided fnto four classes, simple, compound, conglobate, 
aiid conglomerate ; and the orifices of glands are said to 
be peculiarly irritable. 

. b^'^Secrction is the process by which various fiaidsare 
separated from the blood by means of the glands. The 
secretions are divided into the saline, as sweat and urine; 
the oleaginous, as the fat, cerumen of the ear, &c. ; the 
saponaceous, as bile and milk ; the mncous, as on the 
surface of membranes, &c. 

J^.'-^SeMibiUiy is the facolty of perception by the con- 
tA:t of an extraneous body | and this principle is gene^ 
rally difi\isect in our corporeal org!ins, btit in different 
d^rees. That modification of animal matter, in which 
sensation appears peculiar to exist, is termed nervous* 

l.—'MQiiori \$ effected by the mtiscular fibre eonti^cting 
by volition; but the will can only exercise this power, 
through the medium of the nerves. Irriiability is the 
power of contraction, inherent in oitr bodily organs, btft 
not liable to be influenced by the will. 

482* AH the senses of animals, and all their 
▼aried powers of action, are exactly adapted to 
their different species of existence. What- is 
food to one, is poison to another ; and every one 
finds provision according to its natural habits. 

Every thing, also, is in exact proportion ; and 
every provision of nature harmonizes with the 
corresponding" desires and wants of animals. 

Nature's annumbered family, combine 
In one beneficent, one vast design ; 
JB'n from inanimates to breathing man, ^ 
. An Heaven*<:oncelvedy Heaven-executed plan ; 
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Onward, from those, who soar or lowly creep. 
The wholesome equipoise through all to keep $ 
As faithful agents io earth, sea, and air, 
The Lower World to watch with constant care : 
Her dn^ proportion wisely to conserve ; — 
''A wondrous trust, from which they never swenre, 

Pratt's Lower World, 

483. Linnaeus divides Animated Nature ipto, 

1. Quadrupeds (Mammalia), of wfaich ther« 
are already known to man about 230 species. 

2. Birds, of which there are about 1000 spe- 
cies. , 

3. Amphibious Animals, of which there art 
about 100 species. 

4. Fishes, of which there are about 500 spe- 
cies. 

5. Insects, of which there are 2000 species. 
And 6. Worms, of which there are 800 spe- 

tcies. 

484. The first class of animated beings, called 
mam-malia, comprehends all those that suckle 
their young ; and have warm red blood flowing^ 
ifx their arteries. 

Their bodies, for the most part, are covered 
with hair, in quantity proportioned to the cli- 
mate they inhabit. Beneath this covering, is a 
skin of various thicknesses, inclosing a frame or 
skeleton of bones, acted upon by a system of 
tnuscles and tendons, which are put in motion 
by nerves communicating with the organ ot 
sense and the will of the animal. 

They have Blood, for Life; Bones, for 

Strength ; Mmcies, for Motion ; and iVeii>«, 

for Sensation. * .. 

~ 48$. Liiin»us divides mammaliouft animals, of 
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those which suckle their young, into seven ordcra; 
which, are chiefly regulated by the number and 
situation of the teeth. 

a. Primates, or animals having two canine and 
four-cutting teeth, and furnished with two pec- 
toral teats. To this class belong man, the ape, 
the maucauco, and the bat. 

h, Bruta, or animals which have no cutting 
teeth in either jaw ; as the elephant, the sloth, 
the ant-eater> &c. ' 

' c. Ferce, or apimals whose cutting teeth vary 
from ten to two. This order includes most of 
the formidable rapacious quadrupeds; as the 
Hon, the tiger, the bear, &c. 

d. Glires, or animals which have only two cut- 
ting and no canine teeth ; as the hare-kind, the 
mouse, the squirrel, &c. 

e. Pecord, or animals which are hoofed, and 
have no cutting teeth in the upper jaw, includin 
the camel, the deer, the sheep, the oxkind, &c. 

/. Bellua, or quadrupeds with cutting teeth in 
each jaw, as the horse, the boar, &c. 

g, Ceta, or animals whose teeth greatly vary 
in different genera. This order comprehends all 
the whale-tribes ; which, from certain similari- 
ties of structure, are arranged under the class of 
quadrujleds. 

486. Birds, the second class, constituting 
those covered with feathers, have two wings to 
fly with, a tail to direct their flight, and a liard 
bony bill. Their bones ^re hollow and light; 
and they ar»*, in every respect, made for making 
their way through the air with the least resist- 
ance. Many tribes migrate, at certain season^ 
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from one country to another, and no les^.than 
nineteen tribes arrive in England in the spring, 
&nd leave us in the autumn; and ten other arrive 
in autumn and leave us in the spring. 

It wins my admiratioo 
To view the strnctare of that Httle work— 
^ A bird's nest. ' Mark it well wiUiin, withoot ( 
* No tool had he that wrolight ; oo knife to cut; 
No nail to fix ^ no bodkin to insert | 
No glne to join : his little beak was all i — 
- And yet how neatly finished ! What nice handu 
With every Implement and means of art, - 
And twenty years' apprenticeship to>boot, 
Con*d make me snch another } Fondly, then, 
fVe boast of excellence, whose noblest skill 
Instinctive genius foils. viTXDiif 

487. There are six orders of birds : 
1. The Accipitres, or rapacious kinds; as con* 
dors, vultures, eagles, and hawks. 

S. Piccst or the pye^kind ; as parrots, ravens^ 
ows, &c. 

3. Censores, or the duck-kind ; as the swaD, 
oose, &c. 

4. Gralh, or the. crane-kind ; as storks, fla« 
niingoes, &c. 

5. Gallina, or the poultry-kind ; as peacocks, 
tnrkeys, partridges, &c. 

And 6. Passeres, or the sparrow-kind; at 

pigeons, larks, blackbirds, nightingales, 8wal« 

lows, *|^C. 

Bat who the various nations can declare 
That plough with busy wing the peopled air) 
These, cleave the crumbling bark for insect-food | 
Those, dip the crooked beak in kindred blood | 
Some, haunt the rushy moor, the lonely woods $ 
Some, bathe their silver-plumage in the floods | 
Some, fly to man, his household-gods, implore. 
And Slather roaii4his hospitabla door. 
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T^ait the known call, and find protection tkert 

From all tjie lesser tyrants of the air. 

The tawny eaf^ie seals bis callow brood 

High on the cliff,' and feasts his young with blood. 

BARBAULD. 

488. The third c1as» is constituted of Amphi* 
hia. These have a naked or scaly body, pointed 
teeth, and no fins. 

There are four orders : 

1. Reptiles; as the crocodile,^ tortoise, lizard, 
frog, &c. 

9. Serpents; as the. rattle-snake, boa con- 
strictor, viper, &c., some of which are harmless. 

3. Meantes; as the siren. 

4. Nantes ; as torpedoes, sharks, &c. 

489. Th^ fourth class of animated beings, are 
fishes; the inhabitants of a different element 
from man, but not less wonderful in their orga-^ 
nization, nor less various in their forms and h; 
bits than the other classes. 

Many hundred species of fishes who reside ii 
the unfathomable depths of the ocean, are doubt- 
less unknown to man ; and he knows little of the 
real habits and economy even of those the most 
familiar to him. 

Obs,-^the eye can reach but a Tery short way into the 
depth of the ea ; and that only when its surface is glassy 
and serene. In many seas, it perceives nothing Jbot a 
bright sandy plain at bottom, extending for several lion- 
dred miles, without an intervening object. Bat, in 
others, particularly the Red Sea, it is very different; 
the whole body of this extensive bed of water is, literally 
speaking, a foreat of submarine plants, and corals formed 
by insects for their habitation, sometimes branching out 
to a great extent. Here, are seen the madrepores, the 
sponges, mosses, sea-mushrooms, and other marine pro- 
ductions, covering every part of the bottom. — ^The bed of 
many parts of the sea near America, presents a very dif- 
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Cerent, thoagh a very beautiful appearance, being covtred 
with vegetables* which makes it look as green as a mea- 
dow; and^, beneath, are seen thousands of turtles, and 
other sea-animals, feeding. 

2..^** Were it not (says Hawkins,) for the moving of 
the sea, by the force of winds, tides, and currents, it 
would corrupt into life ! An experiment of this I saw, 
when lying with a fleet about the i«tlands of Azorei, 
almost six months;, the greater part of which time we 

. were becalmed. Upon which, all the sea became so re- 
plenished with various sorts of jellies, and forms of ser- 
pents, adders, and snakes, as se^emed wonderful ; some 
green, some black, some yellow, some white, some of 
divers colours, and many -of them had life ; and some 
there were a yard and a half, and two yards long; 
which, had I not seen, I coula hardly have believra. 

. And hereof were witnesses, all the companies of the 
diips which were then present ; so that a man coqld 
hardlydrawa bucket of water clear of some corruption." 
Mr. Boyle was also assured by one of his acquaintance, 
who had been becalmed for about fourteen days, in the 
Indian ocean, tliat the water, for want of motion, began 
to stink with life ; and that, had the calm continued 
much longer, the stench would probably have poisoned 
him. These assertions may be supported by our know- 
ledge that animal food left to corrupt, will engender life. 

490. Fishes are divided into four orders : — 

1. Apodes; such as have no ventrical Fins« as 
eels, congers, &c, 

9. Jugulares; such as have the ventral fins 
placed before the pectoral, as cod, &c. 

3. Thoracici ; those that inspirate by the gills 
only, as the perch, &c. 

And 4. Abdominfiles ; those having ventral 
fins behind the pectoral in the abdomeni as pike, 
salmon, &c. 

491. Insects, ihe fifth class of animated beings, 
are, in many respects, the most entitled to our 
wonder and attention, on account of the amazing 
variety of their forms and habits 

q3 
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Those animalcule^ of which a thousand mfght 
dance on the point of a needle, are as curiously, 
as beautifully, and as perfectly formed^ as the 
largest animals in nature; 

Myriads of creatares (each too nicely small 

Bare tenie to reach,) for thy iDspedioQ, call. 

In animalcnles, i^erms, seeds, and flowers, 

Live, in their perfect shapes, the little pow'rt. 

Vast trees lie pictoredin their slenderest grains \ 

Armies qoe wat'ry globale contains. 

Some, io minote, that, to their fine extreme. 

The mite a vast leviathan will seem-^ 

That yet, of organs, functions, sense partake, 

Bqual with animals of largest make % 

In curious limbs and clothing they surpass. 

By far, the eomliest of the bulky mass^— THOiiPsair, 

0^5.— Insects are small in our eyes, but not so to the 
Creator, who views in^mf^ Itself at a glance } and, com- 
pared with infinity, an emmet is as lar|;e as the sAlar 
system. Largeness and smalloess are termi as relatWt, 
as up or down. 

493. Insects^ viewed through a microscopej 
would teach children to respect their lives and 
happiness^ and never, in wantonness^ to destroy 
the most apparently insignificant. The chiid> who 
treads upon a worm, or destroys a fly in sporta> 
gives indication of a wicked, cru'el, or thought* 
less mind. 

The poor beetle, that we tread upon. 

In corporal sufi'rance, feels as great a pang 

As when the giant dies, ^ shakspbarb, 

OAf.— The influence of kind treat^pent on the fiercest 
animals, is beautifully described by Pratt, in bi« 
" Lower World :»• 

Kindness can w5o the lion from his den — 
' (A moral lesson to the sons of men !) 
His mighty heart in silken bonds can draw ; 
And bend his nature to sweet PHy^s law, 



AKIMATBD NATITBB. 165 



r 

W Kindnen can lure the ea^^le from her nest, 

^ Midst sun-beams pT;.cM, content with naan to rest: 

H|^; Can make the eir-phant, whose bulk supplies 

^HL The warrior-tower, compassionate, as wise: 
^^B Make the fell tyf^ress (from her chain iinbomid, 
^^m Herself oafed, her cra?iag; offspnoi; roand,) 
Hf Forget the force of hunger and of blood, 

Pr Meekly receive from man her long-wish*d food; 

Take too, the chastisement, and (if 'tis just) 
Submissive take it, crouchini; to the dnst. 
Kindness can habits, nay, the nature cbang^e. 
Of all who swim the deep, or forests rang^e : 
And for the mild, domestic train, who come, 
The dog— the steed— with thee to find a home % 
Gladly they serv6 thee ; serve thee better too, 
When only happy beings meet their view : 
Ah 1 then, let gentler accents, gentler looks, sapply 
The thunders of thy voice, the lightnings of thine eye. 

^^ 493. The class of insects is divided into seven 

^■u>rders> viz. 

^^B a. Coleoptera, or insects having four wings : 

^^^me two superior ones bein^ crustaceous, and 

^Hnimished with a straight suture. 

)^^ fr. Hemiptera; insects smaller than the pre- 
ceding, with four wings : the two superior serai* 
cirustaoeous, and the interior edges lying one 
upon the other. 

c. Lepidoptera ; insects with four wings, all of 
them imbricated with scalfs. 

d. Neuroptera; insects having four wings in- 
terwoven with veins, like a piece of net-work, 
and no sting. 

e. HymenopUra, msects agreeing in their cha- 
k racteristics with the preceding, except that these 
m are armed with a sting. 

W /. Diptera, insects having two wings, and two^ 
' elevated, alteres (or balances) behind each. 
g. Aptera, idpects destitute of wings. 
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494. Every insect is ftirnished with a head, 
ahtenhB&» or horns, and feet. All insects^ like- 
wise, have sijc or mwe feet. They respire through 
pores on their sides, called spiracles. Their skin 
is extremely hard, and serves them instead of 
bones, of which they have none. 

The head also, the trunk, the proboscis, the 

feelers, the breast, the belly, the limbs, the tail, 

and the wings, are all objects of notice to the 

entomologist. 

See the proud giaot of the beetle-race ! 
What sbiaiog arms his polishM limbs enchase I 
Like some stern warrior, formidably bright. 
His steelly sides reflect a gleeming light I 
Oo bis large forehead, spreading horns he wears f 
And high in air, his branching antlers bears : 
' O'er many an inch, extends his wide domain ; 
And his rich treasury swells with boarded grain; 

BARBAVLD. 

495. Worms are, according to the Linnseai 
system, the sixth class. Some of them have only' 
two senses ; others, no head ; and most of them, 
no feet. 

They are divided into five orders : — 

1. Intestinal worms J as tape- worms, leeches, &c. 

2. MoUuscus x\}orms ; chiefly inhabiting the sea, 

3. Testaceous worms ; as muscles, cocKles, oys* 
ters, snails, &c. 

4. Zoophytes ; between animals and vegetables. 
And 5. Animalcules ; generally invbible to Che 

naked eye. 

496. The Indian thread«^worm eats into tbe 
akin in the West Indies, and its, extraction occa-r 
•ions great trouble. The furia does thd i^ame in 
Sweden* The common hair-worm is said to 
occasion wbiflows* GardePi or d^ww<Hna8« are 
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tiseful to vegetation^ by loosening the soil. The 
beads and talk of snails will grow again. The 
Nereis is tbe sea glow^^wonn. 

Full Nature swarms with life: one wondrous bms 

Of animals, or atoms organised. 

Waiting the vital l)reatta, when Parent-HeaT«n 

Shall bid bis Spirit blow. The hoary fen, 

In putrid streams, emits the living clond 

Of pestilence. Thro* subterraneoas cells. 

Where scorching sanbeams scarce i»n find a way. 

Earth, animated, heaves. The flowery leaf 

Wants not its soft inhabitants^ Secure, 

Within it«i winding citadel, the stone 

Holds multitudes. But chief, tbe forest-bougbs, 

That dance uonumbeKed to the playftil breeze, 

Tbe downy orchard, and the melting palp 

Of mellow frait, the nameless nations feed 

Of evanescent insects. Where the pool 

Stands, mantled o'er with green, invisible, 

Amid the floating verdure, millions stray,*— thomsow. 

497, Young snails come forth with iHeir shells 
on their bacl^ ; and (he shells are enlarged with 
the animal, by means of a secretion for the pur«- 
pose^ bywhicb also they repair the shells when 
broken. The shell so eflectually preserves them, 
that they have revived in water after being kept 
dry in a box for twenty years ; and even after 
being immersed in boiling water. 

Corals are shells produced by an insect within 

tlbem ; and they grow in such quantities, and to 

such heights iii some seas, as to create islands 

inhabited by men. The Friendly Islands, in the 

Pacific Ocean, were thus raised by corals from 4 

tbe depth of that sea. Ships have often been ^ 

lost on coral-rocks. 

Obs. l,-*The wisdom of BEES, the harmony of their ^ 
governinent, their p«neverlng industry, and wonderful 
ccoiHwiy, bftTc been c^tbrated in ever^ afe. Their 
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combs, or nests, are composed of cejls or six-sided fif^mres^ 
so finely finished, that the mo<it expert workman would 
find himself unqualified to construct a similar habitation. 
By applying hexagonal cells to each other's sides, no 
void spaces are left between them ; and, though tbe same 
end might be accompliBbed by other figures, yet tbey 
would require a greater quantity of wax. A comb con- 
sists of two rows of cells applied to each other's ends. 
This arrangement both saves room in tbe hive, and gives 
a double entry into the cells : the bases of the cells in one 
row of a comb, serving fir bases to the opposite row. It 
\h difficult to perceive, even with the assistance of glass- 
hives, the manner in which bees operate. They are so 
eager to afford mutual assistance; and, for this purpose, 
so many of them crowd together, that their individual 
operations can seldom be observed. It has, however, 
been discovered, that their two teeth are the instruments 
tbey employ in modelling and polishing the wax. The 
combs are generally arranged in a direction parallel to 
each other. An interval, or street, between tbe combs, 
is always left, that the bees may have a free passage, and 
an easy communication with the different combs in the 
hive. These streets are sufficiently wide, to allow two 
bees to pass one another. Beside these parallel streets, 
to shorten their journey when working, they leave 8ev&> 
ral round cross passages, which are always covered. The 
honey-bees not only labonr in common with astonishing 
assiduity and art, but their whole attention and affections 
seem to centre in the person of the Queen o^ sovereign of 
the hive. When she dies by any accident, the whole 
community are instantly in disorder — all their labours 
cease; no new cells are constructed; and neither honey 
nor wax are collected. 

To their delicious task the fervent bees 

In swarming millions tend ; around, athwart, 

Through the soft air the busy nations fly. 

Cling to the bud, and with inserted tube ' 

Suck its pure essenc^, its ethereal soul ; 

And oft, with bolder wing, they soaring, dam 

The purple heath, or where the wild thyme grow9. 

And yellow load them with the luscious spoil. 

THomoir. 
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2.-«Tbe laboiiiPs of WASPS, though not beneficial td 
mankind, are not less ingenious nor less worthy of admr* 
ration. Wasps associate in great numlierB, an4 construct 
a common habitation with much dexterity and skillt The 
celts of tb9^ wasps are formed of a Hind of paper, which. 
With great dexterity, is fabricated by the animals them? 
selves. Tiie hole which leads to a wasp*s ^est* is about 
an inch in diameter, and is a kind of gallery mined by 
the wasps; the whole qest is of a ronpdish form, anq 
sometimes above twelve inches in diameter, * This 8ubter<i 
raneous city, though small, is extremely populous ; iq a 
middle-si^ed nest, there were at least 10,000 cells. The 
different stories of combs are always about half aq inch 
high ; these intervals are so spacious, in proportion to 
the bulk of the aniiuals, that {bey may be compared Iq 
great halls, or broad streets. Each of the larger combs 
Is supported by about fifty pillars, which, at the same 
g time, give solidity to the fabric, and greatly ornament 
the whole nest. Boys, and even men, are guilty of great 
ib^ and undeserved cruelty tp these ingenious insects, whq 
^^kpever sting, unless they are irritated and attacked, 

^^^L 3.— The association of ANTS merits no less admiratioa 
^^Hpan those of bees and wasps. The form of their nest, 
^^pSr hill, is somewhat conical ; and, of course, the water, 
Hjp 'when It rains, runs easily off, without penetrating their 
^^ Hbode^ Uoder this hill, there are many galleries or pas- 
sages, which communicate with each other, and resemble 
^ the streets of a city. They ^o to great distances in search 
pf provisions $ and their roads, which are often winding^ 
^nd invphed, all terminate in the nest. 

498. The study of Shells is called Conchology^ 
There are more than a thousand species of shells, 
and they are separated into three divisions:-— 
muUivalves, bivalves, and univalves, accordingly 
as the shells consist of many parts, of two, or of ^ 
f ingle part. 

MuUivalves consist of many plates or shells, 
connected in some species, lik^ the di|Ferent pai'ts 
of a coat of naajl, 
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Bivalves consist of two shells^ connected by m 
hinge ; as the muscle, oyster, &c. 

And the Univalves comprehend those that 
have a regular spiral, which is a numerous divi* 
sion^ including the snail, periwinkle^ he, and^ 
those also without a regular spiral. 

• Ods.— 'Pearls are found in oysters and muscles. They 
are calcareoiis concretions, formed of the liquid of which 
the inner surface of the shell is composed, and are an 
effect of accidental injury to the shell. The Chinese 
increase the number of pearls, by catching: muscles, and 
perforating the shells ; and then replace the muscles io 
the water. After a certain time, on opening them again, 
they discover pearls attached to the part injured. The 
substance of the shells of these animals, when chemically 
examined, is found to be a mild calcareous earth, depo- 
sited in a mass of net-work, composed of animal matter* 
The shining matter, left in the tracks of snails, is this 
very substance ; which, when deposited in strata above 
one another, hardens and forms a shell. 

S.— Many hundreds of unknown species of minei 
shells are found in the strata of the earth, the remains 
seas and shores now no more, 

"^09. The polype is an insect, of a snail, or 
jelly-like substance. It shrinks into a round 
green spot, if disturbed ; but, in its natural form« 
is a long tube, and has a head and mouthy froai 
which eight or ten long arms are projected, to 
seize worms and other insects. 

The young issue from its side in a surprising 
manner; but, it is the wonderful property of 
this insect, that if cut into any number of pieces, 
and in any direction, each part \^ill become a 
perfect polype in itself! 

It may even be turned inside out without in"- 
jury ; and the dismembered parts of one polype 
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will unite with those of another, and make one 
perfect polype ! 

500. After man has exerted his eyes to view 
the smallest insects^ he will find, on applying a 
microscope, others so small, that ten thousand of 
them are not equal in bulk to th^ smallest which 
he can view with his naked eye. 

LEweNHOECK tells us of insects seen with a 
microscope, of which 27 millions would only be 
equal to a mite, and four millions to a single 
grain of sand. ' 

501. Yet, each of these animalcule has an . 
organized body, provided with a heart, lungs, 
muscles, glands, arteries, and veins; and with 
blood and other fluids passing through them ! 

Their vigour and powers of action are geiie- 
rally superior even to those of larger animals ; 
their length of life is also great in proportion to 
their size. 

The mite makes 500 steps io a second; ani- 
malcules, in a drop of water, swim about with 
as much freedom as a whale in the sea ; and those 
that feed on the leaves of trees resemble oxen 
grazing in large pastui*es. 

Wak*d by his warmer ray, the reptile yoang 
Come wing'd abroad ; by the light air upborne, 
Lighter, and fall of soul. From every chink, 
. And secret corner, where they slept away 
The wintry storms; or rising from their tombs, 
To higher life ; by myriads, forth at once, 
Swarming, they pour ; of all the vary'd hues, 
Their beauty-beaming parent can disclose. 
Ten thousand forms, ten thousand different tribes t 
People the blaze. To sunny waters, some. 
By fatal instinct, fly ; where on the pool, 
They, sportive, wheel $ or, sailing down the stream^ 
Ace 8Qatch*d immediate by the quiok-eyed tront, 

4 
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Or darting salmon. Through the greenwood glade 
Some love to stray % there lodgM, amu8*d, and fed^ 
In the fresh leaf. LuzuriouB, others make 
The meads their choice, and visit every flower^ 
And evepy latent herb ) for the sweet task, 
To propagate their kinds, and where to wrap, 
In what soft beds, their yonng, yet nndisclos'd, 
Employs their tender care. Some, to the honsei 
The fold, abd dairy, hungry, bend their flight;' 
Sip round the pail, or taste the curdling cheese : 
Oft, inadvertent, from the milky stream- 
They meet their fate \ or, weltering in the bowl. 
With powerless wings, around them wrapt, expire, 

TRoatsolt. 

502. Animalcules are shaped like fish, reptilesi 
eels, stars, hexagons, triangles, ovals, and circles \ 
they have horns, prohosces> &c. ; and although 
the eyes of many species are not discernible, yei 
they move 'about writh inconceivable relative 
velocity in the fluids they inhabit, without in* 
terfering with each other. 

503. Hunter divided all animated nature into 
single and complicated animals. The single^ are 
those which possess only feeling or the powers of 
muscular contraction, and the power of absorb*, 
ing food, as chalk absorbs moisture, and appro* 
priating it to nourishment 

The hydatid, found in sheep, consists only of 
a bag filled with water, and has no appearance of 
animal powers; but, when excited or pricked, 
contracts and «hews its irritability; while this 
yital power is supported by the nouribhment 
which it receives through its coat. 

504:, From such simple animab, we ascend^ 
through all the degrees, up to the complicated 
and combined powers of body and mind^ in Man I 

The links are kept up, by the addition of mus* 
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lies for fldditioQal ^^j rihpmi^frr 
hearing, Bwag, ^^^^ C/iemistii. 

if rilabiKty in tf \^ ^he object of chemistry to ascertair* 
The blood atari/ or first principles, of which bodies 
tk lungs; n^osed. 

of theheartiincients conceived that there were but 
glands^ tbements, or first principles;— Air. Water, 
wncs; the md Fire : of these, and by their mutual 
«ec«tioo8tthey conceived that every kind of matter 
Krutablefmpised. 

505. Adern expcrimenta] philosophy has, how- 
cientlydanalyse^ these four elements, or has drs- 
tions fifed other elements of those elements; and 
iKbuf( these may have been analysed by further 
Dot beriments, we must consider them ^s elemen- 

w%y bodies. 

nw» 0*^.— .Sm HcrMPHHY Davt, in the preliminary obser- 
"^itions to his Elements of Otemistry, beautifully observes, 
at " the forms and appearances of the beings awd sub- 
ances of the external world are almost infinitely va- 
ous^ and they are in a state of continued alteration.'* 
The whole surface of the earth even undergoes modifica- 
tions. Acted on by moisture and air, it atfdrds the food 
) of plants; an immense number of vegetable productions 
^ arise from apparently the same materialj! ; thes^ become 
the substance of animals; one species of animal matter 
is converted into another; the most perfect and beautf- 
fill of the forms of organised life, nltrmately decay » and 
are resolved into inorganic agajregates ; and the same 
/lementary substances, differently arranged, are con- 
lained in the inert soil ; or bloom, and emit fragrance 
intheiower; or become ill animals, the active organs 
•f mind and intelligence. In artificial operations, 
changes of the ^ame order occur; substances having the 
eliaracters of earth, are converted into metals^ clays 
ind sands are united, so as to become porcelain ; earths 
nd alkalies are combined into glass; acrid and corro- 
Ive matters are formed from tasteless substances ; co- 
mrs are fixed upon stuffs ; or changed ; or made to dis- 

r3 
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appeaf i and the productions of tbt minnal, vegMati 
■nd animal kingdoms, nre converlFd tnlo DCw formi, i 
made subMrricnt lo the purpa)i« of civilized life, 
trace. Id delall, time diier^iBed nod complicated pt 
DomcBB, to arrange Ihem, and ilrdnee general laws fr 
Iheir BDiJogieB, is the butine^ of Cbemiilry. 

507- It U, nbw, found, ihat Air is rompof 
afa mixtureof two distinct elements; ooecalled 
nitn^ 
srekep 
Caloric 
with / 
naay i 

dtrtlDCti 



couprM 

«/alNeh 

«r Id ttai 
tkeirfbi 
AMefbi 
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mMw And (laids, and tiieir properties evamined, fbeir 
l^rts are highly moveable ; they are compremilile aad 
evpantihlef and their volumes are Inversdy, a» the 
weights eon^preasing them. All l^nown elastic flatds are 
traaspareDt, and present only two or three ?arieties of 
colour 1^ ffaey differ materially in density ^ 
^ Besides these forms of 'matter, vbicfa are easily sub- 
mitted to experiment, and the -parts of frbich may be 
consideied as in a state of apparent rest, there are other 
Ibrms of matter which are known to us only in their states 
of motion when aeting upon our organs of sense, or open 
other matter, and which are not susceptible of being 
confined. They haye been sometimes called ttker^al sub* 
staneeBf' which appears a' mere unexceptionable name 
Iten ImpottderoMe sub§tane«8. It cannot be doubted that 
there is matter in motion in the space, between the sua, 
tlie stars and our globe $ though it is a sul^ect of discus* 
Hon, whether successions of particles be emitted from 
these heavenly bodies; or motions communicated by 
itfiem, to particleo in their vicinity, and transmitted by 
successive impulses to other particles. Btheriat matter 
differs, either in its nature, or in its affections by mo« 
tioni for it produces different effects |-i^radient heat, 
sod different Kinds of light, 

508. Caloric is a mere name of that element 
or property, which, combined with various bo* 
dies, produces the sensation of heat while it is^ 
pttsing ifrom one body to another. 

According to its quantity in different bodies^ 
it renders ihem fluid; or converts them intoga^j 
•r air. 

Ice is water deprived of its caloric : when the 
caloric returns, the ice is again converted into 
water ; and a further addition converts the water 
into steam, or aqueous gas. 

It has been called sensibk caloric, when it 
gives the sensation of heat ; and combined caloric, 
when it is supposed to form an insensible part •{* 
iljit substaBce of bodi^. 
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Ob0. 1.— By ndzing sulphuric acid with water, calovle* 
is i^tven out or disengaged: And by mixing snow and ni- 
tre, it is combined with them, and absorbed frum tto 
surroondiog bodies. 

2.— Different bodies change their states ait very dif- 
ferent temperatures. Thus mercury, which is a solid at 
about 40 below Fahrenheit, boils at about 660 1 snlphur, 
which becomes fluid, at 2I8<*. boils at 570^. ; ether boils 
at 98o. The temperatures, at which the conunon- metals 
become gaseous, are generally very high, and- liost of 
them incapable -of being produced by common uwiaos. 
liron, manganese, platina, and some other metals, which 
can scarcely be fused in the best furnaces, are readily 
melted by electricity ; and by the FoUaic apparatu9y ade^ 
gree of heat is attained; in which platina notonl^ /uses 
with readineaa^ but seems even to evaporate, 

3...^ When solids are converted into fluids, or fluids into 
gase», there is always a loss of heat of temperature | aod 
vice versA : when gases are converted into fluids, or 
fluids into solids, there is an increase of heat of tempera- 
ture; and in this case, it is said, that Ifiient heat is ab- 
sorbed, or is given out. 

4.— ^ir Iliehard Phillips has published a new Theory 
of Heat and Light in the Monthly Magasine, No. SSS. 
He considers both, as the effect of motion ; — heat, as the 
motion or vibration of the parts of so^i'd and non-elastie 
bodies, — and light , as the effect of the vibrations of the 
tfias^ic medium which filk the universe; aod the ezpaiw 
sion of which same medium, produces also the pheno- 
mena of gravitation. The change of the phenomena of 
Heat, into the phenomena of Light, he ascribes to the 
action and re-action which take place in the elastic me- 
dium, during the decomposition which attends conbiii- 
tion when heat becomes light ; or, io other words, when 
the motion qf solids is transferred to ethereals. 

509. Oxygen is aa element or simple sub- 
stance diffused generally through nature; and 
its different combinations (for^ like caloric, it 
does exist by itself;) are essential to animal life 
and combustion* 

Some chemists consider oxygen as the basis or 
substratum of all nature. 
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Acted upon> or combined with caloric, it 1>e* 
comes oxygen gas; which forms 38 parts of 100 
of atmospheric air; and further condensed, it 
Ibrms 85 of every 100 parts of water. 

0(«.— Oxygen gas is distinguished frpm all other ga» 
teons matter by several important properties. Inflam* 
mable sal>6tancet burn in it under the same circomstances 
as in common air, bat with infinitely greater vividness. 
If a taper, the flame of which has been extinguished, the 
wick .only remaining ignited, be pluuged into a bottle 
tiled wi^b it, the flame will be instantly rekindled, and 
will be very brilliant, and accompanied by a craclcling 
noise. If a steel wire, or thin file, having asharp point, 
lurmed with a bit of wood in inflammation, be introduced 
into a jar filled with the gas, the steel will talce fire, and 
its combustion will continue producing a most brilliant 
phsBUomenon. Oxygen gas is respirable; a sifiall ani* 
mal, confined in ajar filled with this gas, lives four or 
0ve times as long as within .an eqnal quantity of common 
fl\r ;«.]ience, it has been called vital «>. 

510. During the burning of any combustible 
body, the oxygen leaves the atmospheric air, and 
combines with the calaror residuum, adding to its 
weight, and forming what is called an oayde. 

This process is called oxygination; and if 
oxygen be combined with su^hur, phosphorus, 
fiarbon, or any other substance in various de^ 
grees> it will produce acids of strength propor-* 
tioned to the degree of oxygenation ; which arc 
distinguished by the terminations ous and ic ; as. 



\, Oxide of sulphur; 
% Sulphurous acid; 



J, Oxide of phosphorus ; 
2. Pbosphorovs acid; 
Uf Sulphuric acid. I 3. J^osphorac acid. 

Combined with metals ip various degrees, 
pxjrgen produces qxid^s of different colours ; as 
grey oxyde of lead, red oxyde of lead, &c. 
|l). flydrogeri is pp^of t)ip most abundant 
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principles in nature; and 15 parts of it com) 

witli 85 of oxyeen, Ibnil water. 

It is onty to be met with in the gaseous 1^ 
and tlien it is 13 times lighter than atmosp 
air; and is employed to fii) balloons. 

It isaliio inJlawmabU, and is the gas caltei 
^re-damp, so often fatal to miners; it h the 
constitutrnt of oils, fats, spirits, ether, &c. 

It is always proilitced from water. 
Ofri.— The proceii for fillinf hallooni. Is.by mUii 
parts of mater wilh one of sal(ihurir acids """i. ^y . 
Ing (he mixture on iron Blinga ; (he Ii6h( gas, bj Ihe i 
composidon of the wB(er, will rise into (he balloon f i 
Ibe balloon, being' IS times lighter than the atmosjihe- 
ric air, nil! rise through i(. 

AIR- BALLOON. 
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513. Niiro^ert, or atote, is a substance gene- 
rally diffused through nature, and particularly in 
animal bodies. 
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Nitrogen is not lo be found in a solid or liquid 
state; but combined with caioric, it forms azotic 
gas, or niephitic air, in which no animal can 
breathe^ or any combustible burn. 

Seventy-eight parts combined with 22 of 
oxygen, form 100 parts of atmospheric air. In 
a higher degree of oxygenation it produces ni- 
irous gas ; and in a still hijiher, nitric acid. 

Obs, 1. — As oxygen is absorbed duriog borning or 
breathing, and as :$oon as the 'i'i parts, or nearly, of oxy- 
gen are absorbed, the remainder is nitrogea,and becomes 
mephitie or deadly, being incapable of sustaining life or 
flame. 

2. As the constitution, of the atmosphere constantly 

remains the same, It is evident there must be some process 
in nature, by which a fresh quantity of oxygen is pro* 
duced equal to that consumed. One principal means of 
the reproductidn of oxygen a^jpears in the process of 
■vegetation; healthy plants exposed in (he sun-shine to 
air, containing small quantities of carbonic acid gas, de- 
^stroy that elastic fluid, l id evolve oxygen gas; so that 
r the two great classes of o ^anized beings are dependent 
upon each other. Carboi.iC acid gas, which is formed 
Id many processes of combustion^ as well as in respira- 
tion, if not removed from air, by its excess, would be 
deleterious to animals; but it is the healthy food of vege- 
tables; and these vegetables produce oxygen, so neces- 
sary to the existence of animals. This part of the 
ceconomy of nature is therefore preserved, by the very 
functions to which it is subservient ; and the order dis- 
played in the arrangement, demonstrates the intelligence. 
by which it was designed. 

513. Oxyr^en, Nitrogen, (or azote,) Hydrogen, 
and perhaps Caloric and Light, may therefore be 
considered as the active and universal elements of 

nature. 

They constitute the bulk, basis, or substance 
of air, water, vegetables, and animals; and it is 
suspected, that gold, other metals, and all other 
bodies and powers of nature, will, in due tima^ 
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be proved to arise out of their combinations ia 
Tariou« proportions. 

' We may, for the present, call them agents of 
Nature; and the other simple substances may be 
called pa/f(n/«. 

Obs.'^Cktorinej or Oxymariatic Gas, which Sir H. 
Davy agsimilates to oxygen, as an elementary sabstance, 
is of a yellowish green colour; and it is this property 
which suggested its name. Its odour is extremely dis- 
agreeable. It is not capable of being respired, and ete« 
when mixed in very small quantities with common air, 
renders the air extremely pernidons to the lungs. Whea 
an inflllmed taper is intirodnced into a phial filled with 
it, the light continues, but of a dull red colour, aad a 
dark carbonaceous smoke arises from the flame. 

Many of the metals introduced into it in thin filameets, 
or leaves, or powder, take fire, add barn spontaneously 
at common temperatures : such, are copper, tin, arsenic, 
sine, antimony, and the alkaline metals. 

Pfaosphonis burns in it spontaneously, with a 
white light, producing a white volatUe powder. 

Sulphur melted or sublimed in it does not bam ; bat 
forms with it a volatile red liquor. Chlorine has nev< 
been found pure in nature; but exists in many cam* 
pounds ; particularly in common salt, as it may be pn>^ 
duced from that substance. 

514. Before we proceed further, we request 
that it may be remembered, 

1. That all fluids are combinations of heat or 

i 

motion, with some other substances ; 

3. That combustion arises from the action of 
heat on the parts of tihe coipbustibia body; and 
that the process called burning, is nothing miore 
than the oxygen of the atmosphere uniting with 
certain parts of the body; 
* 9. That oxygen seems to be the act'difying 
principle; and that all acids are combinations of 
oxygen with other substances; 
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4. And that all compouaded ^aits are combi* 
iations of an acid with some other lubstance. 

515. Acids therefore are formed from oxygenout 
eoinbinations ; and salis from acid combinations. 
Weak acids are indicated by the termination ous, 
as suphuroti^, &c*; and strong ones by ic, aa 
sulphuric^ &e. 

But in forming salts from acids^ if those 
acids ending in ot^A are used, the acid is termi- 
nated by ite, as sulphi^^, he, ; but if from the 
strong acid ending in ic, the salt ends with at ; 
as sulpha^, &c. 

When there is an excess of acid, the preposi- 
tiofi super is added ; and when an excess cf the 
base, then sub b prefixed. 

516. The other subatances which have not 
^been decomjmmdcd^ and therefore called ele- 
mentary, are. Carbon, Sulphur, Phosphorus, and 
^o or three others/ which, combined with oxy- 
gen, form acids. 

There are also nine eairthy Aubstances, as /zme^ 
magnesia, silew or flint, aiwnine or clay, and five 
ethers, which, combined with acids, form nu- 
nerous salts. 

All pure metab have, hitherto, been deemed 
simple substances ; as platina, gold, silver, iron, 
4cc. They are nearly forty in number. 

517. Carbon, or diamond, orjKire charcoal, is 
that hard substance which is diffused through all 
animal and vegetable bodies. It may be obtained 
bv exposing them to a red heat, which drives o$ 
siil their aqueous aod forei^ combiiiations. 

C«rhoni:ombined with oxygen, of course fbrms 
an addf called carbonic acid, which exists ia 
lar^ quantities in chalk, lime-stone, &c« 
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Carbonic acid cannot be obtained in a liquid 
form; but its purest state is that o^gas. 

The carbonic acid gas (t. e. a gas raised by 
applying heai to a combination of oxygen and 
carbon) is the choke damp of mines. 

Combined with hydrogen, it forms fixed and 
volatile o\h; and with other bodies^ what are 
called carbonats and carburets. 

518. Sulphur, or brimstone, found near volca- 
noes, in coal-mines, &ic,, has a great tendency to 
combination. 

United with metals, it forms pyrites ; as iron 
or martial pyrites, copper- pyrites, &c. 

The modern name , of its combinations with 
earthsi melals, &c., is sulphuret ; as sulphuret of 
iron, sulphuret of magnesia, &c. 

Combined with oxygen, it forms sulphuroct^j 
and sulphuric acid* 

519. Phosphorous is a simple substance, foun^ 
in a state o'f combination with the bones of ani< 
mals, from which it is extracted. 

Its tendency to unite with oxygen is so great, 
that it always bums in the open air; and bursts 
into Jlame, at a degree of heat a little above that 
of the human body. 

Its combinations with earths and metals are 

called phosphurets. 

Ofts.^-Many amusing experiments may be performed 
with it$ bat great care should be taken, and a basin of 
water kept at hand, for it will kindle into an unextin- 
guishable flame even by firiction. 

• 520. Chemists, by separating earths from 
foreign matters, and from each other, have dis- 
covered nine primitive earths, whidh are not 
soluble in water or in flame : the principal zic, , 



1. Lime, or calcareous earth, » obtained by 
applying^ heat to chalk, marble, lime-stone, &c., 
by which carbonic acid gas and water are ex- 
pelled, and the liipe left as a product. 

When used as a cement in building, water is 
fused to make it fflastic ; and, in time^ it im- 
bibes its carbonic acid again from the atmos** 
phere, and acquires its original hardness^ 

Lime is also used in tanning ; in making 
sugar and soap; and it forms 80 parts, com- 
bined with 20 of phosphoric acid, in 100 parts 
of animal bones. 

521. (2,) Magnesia, is a soil white earthy 
generally formed in combination with sulphur. 
United with sulphuric acid> it forms that suU 

llll^ phat, called Epsom-salts^ It puriiies putf id 
^HL water, if agitated with it. 
^Hft 3. Silex, or ilint, is the principal ingredient of 
^^V stones, crystals, sand, &c., and cannot be melted' 
^^m by itself in any heat ; but in contact with alka^ 
m^ lies, as soda or potash, it forms that useful pro- 
W duction, called glass. 

f 4. 4lumine, argil, or pure clay, is fusible by 

^ great heat, when, it becomes so hard, as to 
scralich glass. It readily absorbs water, and also 
grease; and hence, its use as fuller's earth in 
scouring cloths, &c. 

522. The immense stony masses of which the 
globe is compojied, are found in the earth lying 
in strata one above another ; a rock of one kind 

L covering another i>pecies of rock; this a third/ 
I and so on. The arrangement is not arbitrary ; 
r but each>t>pecies occupies its regular place, from 
t)^e deepest part yet explored, to the surfiEtce. 

s2 
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23. Rocks are divided into five claMea. or 
lations; and called primitive, tr&iu%tian,Hrm* 
i, alluvial and vokanic. 
, The primitive formationB of rocks are the 
»t; and are supposed to kave been chemical 
iipitations, formed in the chaotic tttatt of the 
b ; because they have no trace of organizei 
iffs or petrifactions. They are chiefly com* 
id of silicious and argillaceouB earths, as 
lite, slate, &c. 

^ Transitiim-rotkE are supposed to have been 
led during the transition of the earth into a 
[table state ; and di&t from primitive, in the 
ety of their colours, and in containing the 
ains of marine animals. 

Stratified rocks are disposed in horizontal* 
\a; and contain the remains of animals and 
tables, and consequently were formed' after] 
creation of animals and vegetaUes. 
. Alluvial formations consist of the consti* 
it parts of previous rocks, separated by water, 
&c., and deposited in beds. These are eom* 
ided of sand, gravel, loam, clay, turf, &e. ; 
contain also plants, roots, moss, bones, kc. ; 
rise petrified wood, and skeletons of qna- 
eds; — ^thc'reraains of destroyed worlds. 

Volcanic formations are minerak thrown 
of the crater of a volcanic, consisting of 
ice->stones« lava, and basalts. 

)*-*|t is maintained by a late writer, that w« 
idebted to the agency of the weight er jiressura 
fises on masses for many of the viirieties- of sab* 
fl which are fonnd under the sorface of the earth, 
ressore of one or two hundred thousand tons weight 
ms^ds pf yef^rsy aided by varions chemical 9md 
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I dilMr comibinaftoiw, it is thought safficient lo accoant for 

^L many geological phenomena. 

BL 5^. It has been already explained^ that oxygen 

^ft communicates (he acid principle, and is sup** 

^Vposed to be the universal cause of acidity ; the 

PF peculiar power of which is to^turn all vegetable 

W blues into reds, and give the flavour called sour. 

There is also another property in nature, 

called aHaline, which is distinguished from the 

acid by a burning and urinous taste; and it has 

the distinct property of converting vegetable 

blues into greens. 

The only alkalies are potash and soda; and 
there is a volatile alkali called ammonia, 

5)25, Alkalies and acids have the property, 

Avben combined, of simplifying, or neutralizing 

lach other; and hence acids (which, it muii^t 

;ain be remembered, form all kinds of salts ;) 

len combined with alkalies, form what are called 

\eutral salts. 

Alkalies, mixed with fats, make soap ; and, 
when melted with silex, glass. 

Potash is chiefly obtained by burning vegeta- 
bles, as kali, &c., and hence called pot-ashes; 
but Soda, the other alkali, is obtained from sea- 
salt, from natron beds, and even from mines« 

526. The principal acids obtained by the 
mixture of oxygen with other substances, are 
oxygen and sulphurj, called sulphuric acid, or oil 
of vitriol. 

Oxygen and nitrogen, called nitric acid, or 
aqua fortis, which dissolves silver, and thencei the 
art of plating with silver. 

Oxygen, and an unknown base, or radical, 
ibnxis muriatic acid/ or acid of sea-salt ;-^wheii 

s3 
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unitdl to tods, ealied murio^ of loda, k it 
common salt of the table, 

Oxyginatei muriatic acid, of clorine, is ui 
for bleaching, (gleaning paper, and taking < 
ink-spots. 

iVi(Vro-mariatic acid, or aqua regia, dissolves 
gold and'platina. 

Oxygen, and an unknown radical obtained 
from Derbyshire-'Spar, called^uortc acid, is em* 
ployed for etching on glass. 

There are fifty other acids known and used in 
the arts. 

537. Affinity is the apparent preference which 
one elementary bod v has for another ; and the 
various degrees of tnis preference create most of 
the pThinomena of nature. 

Oxygen has a strong affinity for all bodies 
therefore, to oayginate any body, it is necessary 
to weaken the affinity between its parts by heat 
motion ; and, if this be done in the open air, the"^ 
oxygen of the atmosphere will leave its azote, 
and combine with the new body, forming, ac- 
cording to its degree, an oxyde or an acid. 

Oftf.— When olive-oil and water are agitated together, 
they refuse to act upon each other, and separate accord- 
ing to the order of their densities, the oil awtnuaiog 
alMYO the water. Oil and water will qot mix iati- 
mately | they will not combwu; and they ace said to have 
no chemical attraeOon or affinity for each other. Bat if 
oil and soap-lees, or salatton of potassa in water, be 
mixed, the oil and the solution blend together, aad a 
species of soap will be formed, which may be procured 
in a soft solid substance by evaporating a part of the 
water. This is an instance of comhinationg and solution 
of potassa and oil are said to attract each ether cbemi* 
«ftliy, or to have an ajfiaity for eaeh other«-««AVY. 

528. The chaaucal propertitt «f bodiis ariM, 
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iik a great measure, from their vaiied t^nititf, 
propensities, or preferences for ope another, by 
which they leave one, and combine with another; 
and this varied power of affinity, leads to most of 
the combinations of nature, and affords to che- 
mists their powers of analyzing bodies. 

In passing from a Jluid to- a solid state, the 
substance runs into very curious and regular 
forms, called Chrystallizatiom, 

When bodies unite^ and form a new sub- 
stance, they are said to be chemically combined ; 
and when they are separated again by the action 
of any reagent, they are^aid to be decomposed, 

0&«.— Oil is almost iosipid i bnt the solutioa of potasia 
L^ is a caustic substance, which corrodes the skio, and has 
Hk a strong taste. — ^The body resulting from their^union^ 
^K^ differs both from the oil and the alkali in taste, smelly 
^^B colour, and in all its sensible itualities ; and it is a gen'e- 
^^Kral character of Qh»miaU comhinationy that It changes tha 
^Hftensible qualities of bodies. Corrosive and pungent 
^^F^ substance^ often become mild and tasteless by their 
^F union ; as is the case with sulphuric acid and quicklime, 

■ which form gypsum, or sulphat of lime. Bodies pos<« 
W sessed of little taste or smell, often gain diese qualities 
^ jn a high degree by combination. Thus sulphur, when 

iaflaoMd in oxygen or in common air, dissoltes and 

fowna an elastic fluid of a most penetrating and disagree* 

able odour and peculiar flaironr. The forms of bodieSt 

or their densities, likewise usually alter ; solids become 

Holds; and solids and fluids, gases; and gases are 

often coBverted into fluids or solids. Thus, sugar, or 

saU,.<4ir isinglass, dimolvein water. The consumption of 

i ' ciiarcoal ia our fires, depends upon its uniting with a 

L part of the air, with which it forms an invisible elastic- 

I fiaid ; mercury is rendered solid, by being heated with 

■ half Its weight of tin; and a substance of this kind is 
r esed for sttrerlng mirrors. The gas produced hy the 

e^mlHMtiM ^ ebuMftI, is ceedeiised. by asother g«S| 
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procared from quicklime and sal ammoniac, when tbey 
are mixed over mercury ; and the two invisible, elastic 
flaids form a white saline solid. 

529. If salt be mixed in water, it is said to be 
in solution, and the water is called the meri' 
struum* , 

If no more salt will dissolve, the water is said 
to be saturated. 

If we would extract the salt, we must evapO'^ 
rate the water by heat ; and if the vapour from 
the retort pass through a spiral tube or worm, to 
the receiver, vfe §hall have distilled water; and* 
the extract, or residuum of salt, will remaih ip 
the siilL 

530, All mineral waters are formed by the 
solution, or mixture in them, of oxygen and ni- 
trogen gases, of acids, alkalies, and neutral salts. 

Sulphurous acid is found in some mineral 
waters; a/^a/f, or soda, in others; and salts, as. 
fiulphats, nitrats, murtats, and carbonats of soda, 
or lime ; and in chalybeate waters, or carbonat 
ef iron. 

Oft*. 1.— The test of the presence of carbonic acid in 
any mineral water is an inAision of litmus, which will 
be turned red by water oontaining itf and this acid also 
gives the briskness of champaign into whatever iteoters, 
and an acidulated flavour to water. Any acid containeii 
hi any water, may be detected by its turning the infasion 
of violets, red. 'Alkalies in water may, in like manner, 
be detected, by turning the infusion of violet, green. 
The infusion of dry violets, or paper stained with ikem^ 
answers best. The infusion of turmeric, or paper stained 
with turmeric, is rendered brown by alkalies; or reddlsb 
brown, if the quantity is minute. fVhen the change is 
temporary, it is volatile ^alkali. Sulphur and bitumen 
may be detected, by the smell and taste. Iron, in mine* 
pM wat^r, may be deUcted by FrusMmi alkaliyJwfaM 
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will precipitate it, aod tinge it blue. Hie solution of 
jMs also is an exquisite test of tlie preaeoce of iron* 
yn^hen there is copper in water, it will shew itself on tho 

irface of any piece of bright iron pnt into it. If arse- 
;, the residnom will tinge copper Mite. 

2.-^Chemistry is an unsettled, but Interesting seieacoi 
and new discoveries, and further decompositions of bo* 
4ie8, deemed elementary, are constantly taking place. 
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I 531. If a piece of glass, or sealing-wax^ be 

rubbed on a piece of dry woollen cloth, or silk, 

and instantly held over any small pieces . of 

paper, they will be attracted towards it, raised 

I^Lon an end^ and otherwise put in motion. 

^B^ The power thus excited is called electric ; and 

^Ht the experiment be made in the dark, the glass 

^^BmI the vuat will exhibit faint signs of light; 

^Hrhkh light is called the eloctric fire or fluid. 

^r 533* If the glass be of larger dimensions, and 

W turned rapidly round by a winch and a wheel, 

' instead of being rubhi^ backward and forward 

with the hand ; and be provided with a piece 

f ci silk to rub against it during its rotation^ 

streams and large sparks of fluid fire will be 

elicited; which will fly round the glass, attract 

I light bodies, and produce a pungent sensation, if 

the hand be held to it. 

533. This ghissi its cushion of silk, wheel, &c. 
L are called an eleotrioal machine. The fluids 
■ or power produced by it, is one of the bmbI won* 
F derful in nature. 

It ia found, that^it will pass along some bodies, 
aod not along others; that ib may be receirtd 
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aaA diffuHd by sharp points j that a supen 
bundance of it, in one place, acts as a repellent>J 
in the parts immediatel}> adjoining; and that itf^ 
fau a codstant, and violent tendency to rcHton 
it* own equilibrium in all bodice. 

THB ELECTBICAL MACHINE. 
Prime CmdKctar. Obtt CyUnder. 



531. The bodies, over vhich it passes freeJ; 
are all aoimals, most animal and v^etable sul 
stances, water, &c. ; all vhich are Cidled conduc- 
tors of electricity. 

But it will not pass over glass, sulphur, char- 
coal, silk, baked woohIs, or dry woollen sub- 
stances ; nor through air, except by force 
sparks, to short diatances. 

All these bodies, therefore, are called non- 
fQnjiuctors. 

^5, The power of exciting- it, receiving it on 

SC^s, and confining it to bodies, over which it 
■My passes, by placing these on bodies, over 
vmch it will not pass, gives rise to all the pheno- 
mena of practical electricity. 

Hence a tnetallic conditcior, provided with 
hra«s-points, and devated on glass-legs, is placed 
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opposite the revolving glass-cylinder, to receive 
by its points the electric power, which is con- 
densed on the cylinder, but unabk to escape on 
iccount of its being surrounded only by air, 
irid supported by glass-legs, both which are nou'* 
conductors. 

536. If the hand, or a metallic knob, be fadd 
within three or four inches from this metallic or 
main conductor, a large spark will escape, which 
in the dark will be forked, and of the colour of 
lightning. 

There will also be a snapping noise ; which, 
increased by larger quantities, would be likely 
to produce the noise of thunder. 

In. fact, lightning dXidythunder are eflects of 
^ electricity in the clouds. 

Ij^ AJlash of lightning is simply a stream of the 
^Btleclric power passing from the clouds to the 
^^nrth; from the earth to the clouds; or from one 
^f^oud to another cloud ; and thunder is the re- 
Hrport, and the echoes of the report, between the 
W clouds and the earth. •• ' 

F 537. But the most wonderful effect of the 

^ectric fluid, is its power of suddenly contracting 

the muscles of animals, when it violently passes 

" through them, from one place to another, to 

restore its equilibrium. 
, It will not pass tlirougli glass; if, therefore, 

a plate of glass, in the form of ajar, or otherwise, 
be coated on both sides, with either gold, silver; 
I or tin-foil, and one Aide be brought into contact 
I with the main conductor, the other side will in- 
I fitantly part with its electricity, and the plate of 
* . §\u$ be said to be charged. 
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53^ If one hand he put tathe under or outer 
•ide of the said charged plate, and the other 
hand be brought into contact with the oth^^ 
charged side, the equilibrium of the tiiro sic. 
Will be restored through the body ; usd a violei.,^ 
contraction, or blow of the muscles will be fel^ 
producing a shock peculiar to this Operation. 

The severity of the shocks is proportioned te 
the size of the plate or jar. When many jars 
are joined together, and charged in this ynLy^ 
they are called a battery ; and some batteries have 
been made so powerful, as to kill an ox« melt 
gold, and produce all the surprizing phenomena 
of real lightning. 

539. Philosophers amused themaelires, for a 
century, with experiments on the electrkal appa- 
ratus; but a new mode of exciting this power| 
was discovered by Gahani ; and the experimeni 
made in his way, are called Galvanism, 

It is founds that there are two classes of cc 
iuctors f'-^perfect, as the meuls ; and imperfect^ 
as water abd the mineral acids ; and that.if tfcese 
are laid alternately, two perfect apd:otie x^per* 
feet, or two imperfect and one pei;fect; the two 
ends or sides, will constanUy produce an electric 
shock. 

Instead, therefore, of the glass-cy Under, con* 
ductor, coated jar, &c., used in electrical expert- 
mcnts, the Voliaic pile, or trough, is now pie* 
ferred ; and is so called, from Volta, its inventor. 
0(«,-*-Tbe conunoD ezbibUiim of electrical effects* ii 
in attractioos aod repulsions, in whfch masses of ntatt^ 
are concerned $ but there are other effects, in whic&, m 
clianges that take place, operate, in a maanec. In snuill 
spaces of time imperceptibly ; and in ^hicb, the effecta 
•r« |>rodiic«d upontha di«nucal arrangemenU of bodica. 
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If a piece of zinc and a piece of copper be brought in 
contact with each other, they will form a weak electrical 
combination; of which, the zinc will be positive, the 
copper, negative : this may be learnt by the use of a de« 
licate condensing electrometer; or by ponring zinc-fiU 
ings through holes, in a plate of copper, opon a common 
electrometer; bat the power pf the combination may be 
most distinctly exhibited, in the experiments, called Gai^ 
vanic experiments ; by connecting the two metals, which 
must be in contact with each other, with a nerve and 
muscle in the limb of an animal recently deprived of 
life,— a frog, for instance ; at the moment the contact ig 
completed, or the circuit made, one metal touching tha 
muscle, the other the nerve, violent contractions of the 
limb will be occasioned. 

540. The Voltaic Pile consists of a narrow trough 
of earthenware, with groves at certain distances, 
into which are slided, aiternatcly, plates of zinc 
and copper; and between each division, is poured 

mixture of acid and water. 

If one hand be put to the plate of copper at 
le end of the trough, and another be put to the 

ite of zinc at the other end, a smart shock will 

felt, and will be continued for a great length 
of time. 

A VOLTAIC TROUGH. 




Obs, 1.— The above represents aftparthenware trough, 
with its plates of separation, consist!^, alternately^ of 
copper and zinc. A wire is fixed to each end,' for the 
purpose of conveying the stroke to the flat plate, or for 
any other desired purpose. 

S.— The most powerful combination that existsj is 
which number of alternations is combined with ext«ot of 

T 
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•nrface, ia that conitructcd by the subscriptions of a few 
zealous cultivators and patrons of science, in the labo* 
ratory of the Royal Institution; It consists of two hun* 
dred instruments, connected together in regular order, 
each composed of ten double plates, arranged iu cells of 
porcelain, and containing in each plate thirty-two squalv 
inches: so that the whole number of double plates t»^ 
3000; and the whole surface, 128,000 square inches^ 
Tills battery, when the cells were $lled with 60 parU of 
water mixed with one part of nitric acid, and one part 
of salphuric acid, afforded a series of brilliant and Im- 
pressive effects. When pieces of charroal, about an inch 
long and one-sixth of an inch in diameter, were brought 
near each other (within the thirtieth or fontieth part of 
an inch,) a bright spairlL was produced, and more tbaa 
half the volume of the charcoal became ignited to wbite- 
aeas; and by withdrawing the points from each o^er, a 
constant discharge tooli place through the heated air, in 
a space equal at least to four inches, producing a nsost 
brilliant ascending areb of light, broad and conical in 
form in the middle. When any substance was introduced 
into this arch, it instantly became ignited; platins 
melted as readily in it as wax In the flame of a comn>oi 
candle ; quartz, the sapphire, magnesia, lime, all entei 
into fusion ; fragments of diamond, atid paints of cbi 
coal and plumbago, rapidly disappeared, and seemed to"^ 
evaporate in it. Such are the decomposing powers of 
electricity, tbat not even insoluble compounds are ca- 
pable of resisting their energy; for even glass, sulphate 
of baryta, fluor spar, &c., when moistened and placed 
in confoct with electrified surfaces from the Voltaic ap- 
paratus, are slowly acted upon, and the alkaline, earthy, 
or acid matter, carried to the poles In the common order. 
Kot evtn the most solid aggragates, nor the firmest com- 
pounds, are capable of resisting this mode of attack ; its 
operation is slow^ but the results are certain; and sooner 
or later, by means of it, bodies are resolved into simpler 
fmttts of matter. — davt. 

541. It is ascertained, that during these shocks^ 

9n oxydation of the metallic plates takes place j 

und, after their surfaces become taraishedy tiie 

shock diminkfaee | but^ on being wiped^ its force 

^ renewed. 
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A cotnbins^tion of these troughs forms a gaU 
vanic battery, the force of which has produced 
the most surprising ef]^ct$ ; and> by disturbing 
the close aflimty of the constituent parts of many- 
bodies^ has led to the analysis of substances^ 
hitherto deemed simple and elementary. 

Ohs. — Some fishes, as the torpedo, the gymnotas elec* 
tricus, and the silarns electricas, when touched, c^mnitt* 
nicate shocks to' the human body like those of electri- 
city ; but as there is no cirqnit for the fluid, in th*CB« 
cases, no adequate solution tias yet been found of tbia 
straD$;e phenomenon. 

542. Since the identity of lightning and elec- 
tric matter has been ascertained, philosopher* 
have been led to seek the explication of aSrial 
meteors in principles of elettricity : and there is 
^no doubt, that the greater part of them, ^nd es- 
pecially the aurora borealis^ are electrical^ or ga- 

!OU8 phenomena. - 

It has been observed, that the aurora borealis 
jroduces a very sensible fluctuation in the mag- 
netic needle ; and that the flashes have been at- 
tended with various rumbling and hissing sounds. 

Now black, and deep, the night begins to fall, . 
Drear is the state of the benighted wretch. 
Who then, bewildered, wanders through the dark, 
Perhaps, impatient: as he stumbles on ; 
Struck from the root of slimy rushes, blue, 
The wildfire scatters round^ or gathered, trails 
A length of flame deceitfirl o'er the moss: 
Whither, decojM by the footastic'blaae. 
Now lost, and now renewed, he sinks absorpt. 
Rider and horse, amid the miry gulf: 
At other times, gleaming on the horse's mane, 
The meteor sits ; and shows the narrow path. 
That winding, leads through pits of death ; or else, 
Instructs him how to take the dangerous ford. 

tSOMSON* 

543. Earthquakes^ the most dreadful pheno-* 
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men a of nature, have been ascribed, by some na- 
turalists, to water, fire, steam, and electricity ; 
each of these powerful agents being supposed to 
operate in the bowels of the earth. 

Subterraneous fire,, and steam g^erated from 
ft, are supposed to be the tru^ causes of earth- 
quakes. The elasticity of steam^ and its expan- 
sive force, are every way capable of producing 
the stupendous effects attributed to earthquakes; 
the force of steam being 28 times greater than 
that of gunpowder. 

Can the poor, brittle tenements of man 

Withstand the dread convulsion ? Their dearhomei^ 

(With shaking, tottering, crashing, barsting, fall,) 

Tile boldest fly ; and, on the open plain, 

Appall'ci, in a^ony, the moment wait, 

When, with disrupture vast, the waving earth 

Shall 'whelm them in her sea-disgorging womb. 

Nor, less affrighted j are the bestial kind: — 

The bold steed quivers in each panting vein. 

And stfiggers, bath'd in del uge8X)f sweat: — 

The lowing herds forsake their grassy food, 

And send forth frighted, woeful, hollow sounds : — 

The dog, thy trusty centinei of night, 

Deserts his post assigned, and piteous howls. 

THOMIOir. 

544. The most remarkable changes in the 
form and constitution of the earth, since the de- 
luge, have probably been produced by sutler* 
rancous fires in volcanoes and by earthquakes; 
by which plains are converted into mountains, 
the ocean into islands, and dry land into pools. 

0^5.— Half a pound of steel-^filings, half a pound of 
brimstone, and a pint of water, will, when weU mixed, 
acquire beat enough to make the mass take fire : and it 
appears, that volcanic mountains abound in these mix- 
tures ; which are ignited, no doubt, by rain falling into 
thefr craters, or by the sea eemmanicating with th«ir 
haies and lower cavitieF« 
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Tbe fluid lake tlwt works belour, 
Bitumeo, salphiir, salt, aixl iron-scum, 
Heaves ap its boiling tide. The laboring raouot 
is torn with agonizing throes. At once, 
Forth from its side, disparted, blazing pours 
A migbcy river ; burning in prone waves, 
That glimmer thro' the njght, to yonder plain. 
Divided there, a haiidred tprrent^streams, 
Each ploughing up its bed, roll dreadful oo, 
Resistless. Yulages, and woods, and rocks, 
f^ll flat, before tbeir sweep. mallet. 

545. Tbe eruptions of volcanoes exhibit dread- 
ful phsenomena^ in prodigious inundations of 
liquid fire^ which bear iacvitable 4estru€tioa with 

The name of lava is given to these fiery 
streams^ consisting of a mixture of stones^ sand, 
earthy metallic substances^ salt^ &c., calcined and 
ritrifiedv 
The lasti^eat eruption of Etna, was in 1669 ; 
id the progress of the lava was at the rate of a 
irlong a day : — ^it destroyed, in forty days, the 
labitations of 27,000 persons ; and of S0,00a 
inhabitants of the city of Catanea, only 3000 
escaped. 

• The other great volcanoes in Europe, are Ve- 
suvius, and Hecla ; but there are two or three 
hundred in different parts of the world. 

_ I 

XXIII. Magnetism* 

546. The power of certain ores of iron to at-' 
tract pieces of iron, was known by the Greeks ; 
but accident led an Italian to discover, that if 
suspended on a centre, and allowed to turn in 
any direction, one end would constantly point 
northward, and, of course, the other soathward* 

T 3 
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This ore of iron was called loadstone; and it 
soon became evident, that the property of distin- 
guishing the north and south, was of the highest 
utility to ships at sea. 

547. In the course of time, it was discovered, 
that loadstone communicated its propert3^ of 
turning northward to all pieces of iron and steel ; 
and that these could communicate it to others, 
in a degree of strength proportioned to the 
number of magnets employed in transferring the 
property. 

Natural magnets are not therefore now used ; 
but needles are first Imade of the most convenient 
shape, and the magnetic property communicated 
to them, by contact with other natural, or artifi- 
cial, magnets.' 

548. The two poles or points of the magnetiCj 
needle have difierent properties — ^the' south polei 
of magnets attracting the north poles of oiher&j 
and the same poles acting repulsively towardi 
each other; i.e. a north pole repels a north pole,. 
and a sooth, a south pole. 

A white heat destroys the polarity; and so 
will strokes of the hammer. But it will be ac- 
quired, by iron-bars that long stand upright^ or 
that are heated red-hot, and left to cool in a po- 
lar direction. 

549. If a magnet be laid on white paper, and 
some steel-dust be suffered to fall gently upon 
it, the dust will arrange itself on t^ paper in 
regular curves, under the inQuence of the mag- 
netic attraction. 

If the magnetic bar be bent round into the 
form of a horse-shoe, its poles in that .position 
will attract and operate in a higher degree than 
when used separately ;; and the strength of all 
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magnets is increased by thus keeping their pow- 
ers in action. 

550. Magnets do not point exactly north and 
south; but in different parts of the world, with a 
different declination eastward or westward of the 
north; and different in each place, at different 
times. 

In London, at this time, the needle points 24 
degrees to the west of the north; or, rather more 
westerly than north-north-west; and the decli- 
nation has increased to the west from due-north, 
for 160 years past. 

Nor does the needle lie parallel or flat, in any 
place ; but the north point is turned upward or 
downward, and in London at this time it dips 72 
degrees. 

0£s.— The cause of the phenomena of magnetism has* 
kitberto, baffled the investigations of philosophers ; and 
the more we learn of them, the greater becomes oor em- 
'barrassment: but some accidental discovery will effect 
more than all reasoning ; and till that occur, we must 
be coi^tent to class this, amo^g the many, onaccountabls 
wonders of aatnre. 
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551. Mathematics, or the mathematical sci- 
ences, are divided into — 

1. Purt mathematics; containing arithmetic 
and geometry, which treat only of number and 
magnitude. 

2. Mixed mathematics ; which treat of the 
properties of quantity applied to matter, as astro* 
noiiiy, geography, &c. 

3. Speculative mathematics; which contemr 
plate the proportions^ relations, &c.^ of bodie^/^^ 
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4. Pra^e&il mathematics; or tkeir appHea. 
tion to the practical uses of life. 

569. Geometry is an an'ctent, perfect, and 
beautiful science; which enables u^ to deter- 
mine the relations and proportions of sopt^rfices 
and solids. 

Saperfices consist of figures of three sides, 
called triangles ; of four sides, called^ quadran. 
gles, squares, parallelograms, and trapeziums ; 
oi five sides, called pentagons; of six sides, 
called hexagons; and ot many sides, called pp- 
Ij^gons. 

Superfices also are circles; ovals, or elipses; 
sectors of circles, or parts cut out from the cen- 
tre; and segments of circles cut off by a strait 
line, called a chord. 

A BENTAOON. 




The abore cut represents a Pentagon or Polygon ef 
fif« iidts, inscribed within a circle^ 

553. Solids are cubes, regular and inregular ; 
spheres; cylinders; cones; pyramids; aad 
spheroids, or elliptical spheres. 

A Cone cut obliquely to the. base, forms an 
eUipm^ perpendicularly through the side, an 
hyper^kt^ and paralkl to the side^ a parab^hh 

6 



MATHEMATICS. 225 

Angles are the corners, formed by the meet- 
ing of two lines* 

. A right angle is, when the lines are perpendi- 
cular to each other; an acute angle is less than 
a right apgle; and an obtuse angle is greater 
than a right angle. 

XQUX-LATERAL RIGHT-ANGLED 

TRIANGLE* TRIANGLE. 






IQUARE, AND DIAGONAL A B. 



AN OCTAGON. 





554. Parallel lines are those, which are equi- 
distant; diagonals are those, which cross figures 
from one angle to another. 

Tangents are lines that only touch a circle. 

Every circle is equal to 360 degrees; the 
three angles of every triangle, are equal to 180 
degrees; the angles of every quadrangle, are 
equal to 360 degrees. 
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555. By means of a scale and compasses, alt 
kinds of figures may be read it j drawn. 

Triangles contain six parts; yiz. three angles, 
and three sides, and any 1 of one, and 2 of the 
others being given, the other three maybe found 
either by projection, or by logarithms. 

This art is called irigonmneiry ; and by means 
of it are performed most problems in astro. 
Domy, geography, nayigation, and surTeying. 

It is founded on the great principle — that 
all triangles which hane equal angles^ have all 
their sides in equal proportion. This is the 
foundation of tables for calculating triangles. 

556. Ill eyrry triangle, the three angled arc 
180 degr es ; and as a sight angle is QOdegFeei, 
the other two angles together are, of eourse^ 
equal to 90 <iegrees; all triangles may be re»j 
duced lo rl^ht-aqgled triangles. , 

Tables, thi^n, are calculated from the propoeJ^ 
tions of triangles ; i^hose base or htfpothen%8e u 
1,000,000,000, fer everf degree and minute of 
the acufi* angles. 

Hence, if the base of a triangle be 67 yards, 
and the angle 36 degrees, I can, in a moment, 
ascertain the length of the other sides,. by malu 
ing a rule of proportion from the tables. • 

Obs. — !■ thesr tables, it sh»«ld be understood, that the 
hypothenuse corresponds to the radius of 1,000,000,000; 
that the kait corresponds to the co-sine ; and the perjpcn- 
dicuiar to the sine. Of, when the bt$jt€ is deemed the ro- 
<f{tis, the perpendicular is the tamgmt^ and the f^athtmuit 
the co''tangeni. 

The elements of trigonometrical tables may, in a mo- 
ment, be aaderstood by atteodiD^ t« the fvlUwiBg dia- 
fnun: 
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DA 11 the Hameter; C B is the radifu$ B F is the 
sine; C Fis the co-sine. Or, C A is the radius; A B it 
the tangent ; C E is the spcant. 

Tables, then, are calculated for these'scTeral lives, to 

eyery degree aod minute of the quadrant from A to G; 

and as the sides of all triangles, which haveeqnal angles, 

are in exact proportion, it is, evident, that we have only 

^^ to adapt these uready calculated proportions to other 

^^L triangles; and the latter may be calculated by the simple 

^Huiile of proportion. 

^^& 557. Superficial contents are ascertained by 
^^B^altipljing the length by the breadth ; and solid 
^^Bontents, by multiplying the superfices by the 
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Irregular superficial figures are to be reduced 
to regular onBs ; and in solids, or casks, cones, 
kc.^ a mean or average-height or breadth is as. 
certained. 

Lines are in the proportion to each other's 
resj^ective lengths ; superfices in the proportion 
of their squares; and solids of their cubes. 

558. Every diameter of a circle is to its cir- 
eamference, as 1 to 3,14159. 

The superfices of every circle is to the square 
of its diameter, as 11 to 14, or as 0,7854 to 1» 

The cube of every sphere is to the cube of 
iU diamet^iri as 0,5936 to l. 
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Every square foot contains 144 square inchef . 
Every cubic foot 1728 solid inches. 
282 cubic inches are a gallon of ale, and 23 1^ 
of wine, 

559. The length of a pendulum vibrating se- 
conds at London, is 39^ inches. 

The English yard is 36 inches ; the mile 1760 
yards; and a degree of the earth's SHrface, 69] 
miles nearly* 

The French metre is the 10 millionth of the 
distance from the equator to the north pole; 
and is 39,383 inches English. 

The English acre is 4840 square yards ; and 
640 acres are a square mile. 

The surveyor's chain is 100 links, 22 yards, 
or 4 poles; and 10 square chains are an acre. 

Obs.-^ As the preceding numbers are the foandation of^ 
all calculations relative to quantity, aind are freqaentl; 
called into use in real life, every young person shoull 
be expert in'the recollection and use of them. 

560. The tables in which all the propor-rl 
tions of triangles are calculated, whiich have' 
1,000,000,000 for one of the sides, are called 
tables of sines and tangents, and are to be found 
In various books of mathematics. 

The numbers are reduced to logarithms for 
greater case in making the proportions; addition, 
in working logarithms, being a substitute for 
multiplication, and subtraction for division, so 
that the process is finished in a moment. 

561. Trigonometry also calculates the sides 
of triangles, whose sictes are parts of the circles 
of the earth and heavens: hence, it is highly 
useful to the astronomer and navigator. It en- 
ables us to calculate the heights of buildings and 
mountains, and the distance of celestial bodies. 
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The projection of spherical triangles, as part 
of the earth or heatens, and of maps on a glo. 
balar principle, is one of the most beautiful 
branches of practical geometry and astronomy. 

562. Logarithms are numbers in arithmetical 
progression; which, set with other;! in a geo. 
metrical progression, express their ratios or 
proportions to one another, as in the two fol- 

' lowing series, -viz., 
Logarithms y 0. 1. 2. 3. 4. 5. 6. Arith.Prog. 
Numbers, 1. 2. 4. 8.16;32.64. Geom.Prog. 

563. It is the peculiar an^d useful property of 
Logarithms^ t\i9Xiot tier j addition ^nA sitbtr ac- 
tion ot one series, there corresponds to it in the 

t other, a multiplication and division of the nam- 
.ber to which they belong. 
' Thus, by adding 2 and 4 in the logarithmic 
Heries you ha-ve 6, which is the logarithm of the 
number in the lower scries 64, the product of 4 
rtimes 16; and the contrary for division. . 
By dividing a logarithm, you extract the root 
of its number ; so 0, the logarithm of 64, di. 
Tided by 2, gives 3, the logarithm of 8, which 
Is th^ square root of 64 ; or divide 6 by 3, it 
giTCS 2, the logarithm of 4, the cube root of 64 ; 
and so of others. 

.0&5.— Having, therefore, completed a table of loga- 
rithms for all large nymbers, the tedions labour of mnl- 
tiplication, divisioq, and extraction of roots, is saved by 
the addition, subtraction, and division of logarithms. 
^ 564. Perspective is that part of themathema- 

m tics, which gives rules for delineating objects on 
I a plain superficcs, just as they would appear to 
the sight, if seen through a transparent plane^ 
a pane of glass, or window. 
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Id ihe repreientation of solid bodieS| Imlld- 
ingSy &;c., there are three dmsions : — 

1. Ichnography^ which shews the plan ot 
{ronnd.woYk of the building. 

2. Orthography^ which exhibits the froat ar 
parts in direct view. 

3. Scenography^ which is the perspeotiT* 
▼lew of the whole building, fronts, sides, aad 
height. — See Drawings &c. 

Obs, 1. — Sciagraphy, or dIalllBf , to tke art* of nakiag 
dials on all kinds of plases i as horisontal, erect, or de* 
dining, or erect and veclining. The hour-Iines, the 
height of the stile or gunmen abo?e the plane, tbii dia* 
taoce of the substile from the meridian, aad the diSRsr* 
once of longitdde, are all calculated by spherical trigo* 
nometry. 

2. — In a work like the present, correct general view* 
are all that can reasonably be expected ; and the detailf 
of the common tif iences of reading and writing, grammar, 
arithtkietic, aoH hook keeping, are supposed to be 
quired in the routine of school-business, from such 
mon books as Blair*8 Bnglisb' Grammar, Joyce*! Arith«.^ 
Bietic, and Morrison's Book-Keephig, 
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OJl 

Abstract Arithmeticm 

565. If, in calculations, we were to iubsd* 
tate letters for known numbers, and operate 
with them by the signs + , — , X , and ^, till, 
by reasoning, we 'haye acquired such a disposi- 
tion of tht* said letters as expresses the result, 
and nothing but the result, we shonid simplify 
and shorten the calcalation. 

Sacb| then, is tha science called Algebra* 





I 
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We adopt aiif letters of the alphabet at plea* 
sure in place of any gWen numbers, and operate 
-with them by the interTention of signs till we 
have the result. 

Oi$* — For the sake of precision, it is usual to ^ake the 
first letters for any known nambers, as a, ^, c, d. Sec, ; 
and the unknown nufobers from tbe last letters, as x, ^, t, 

666. The algebraic si^j^ns are as follow: — 
'f'More or add, as a+b^ is a more b^ or a added 

to b. 
«^Les6 ; as a^b^ 1% a ha by h. 
X Multiplied; as£tX6, is a mutiplied hj bj 

or «6 without the sigh, if, the same. 

• •{•Divided ; as <!-<-*, is a divided by b; or-|— 

if the -H ne and more nsuaL 

as £qu < t to ; as 02=6^ is a equal to b, 

: is t(^ : > as thus, a : b::c:d; that is^ as a #5 
: : So is ; ^ to b^ so is c t(hd» 

iDvoWed ; as squared, cubed, &c, 
fAft/Evolved; or the root extracted. 

VThe root ; as v" ^> 18 the square root of o-^. 
The power, as ^ or 6* is the nqume of a ot the 
eube of b ; that is, aHa^ or bxbxb. 

567. When an arithmetician wishes to per- 
form his problem algebraically^ he writes down 
the data of his question, as severally equal to a, 
or 6, or c, as he please ; and the unkno w n or sought 
sum hers, as « or^^ or «; and then adds, snb- 
tracts, multiplies, anddi?lde$ these, by the signs, 
AS his reason directs, till he arrive at a simple 
result. 

O^s.-— -Suppose the joint ages of Eliza and Emily are 
S3, and that Eliza is three years older than J^ily, and 
their respectiTcaS^ are required : put a then = 23 and 
y U 2 
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^ = 3, and call Eliza^s'unknowD age p^ and Emilj^s «, 

and then algebraically it will stand. . 

Then, if these are added together, as -f- z added to — s 
destroys itself, it will then stand a -|. 6 = 2 3/I wliiclt« 
divided by 2, gives 

■— "^ — «= y Eliza's age ; 
and by restoring a and h, it will stand — ** =y^ or 

^i«13, Eliza's age, and Eimly's being 13 ^3 will, 

of course, be 10. 

2* A child, to whom the fonr first rales of artthmetie 
and the characters are known, may be made to onder- - 
stand this ; and I advise no female or yonng person to 
pass it as a difficulty. — A course of Algebra may be 
undertaken, aftcr'a youth is master of vulgar and decimal 
fractions. ^ , 

568. Flaxions are the dijQTerent velocities, or^ 
moTing forces, whereby any quantities, ia a flow- 
ing state, increase or decrease, according to th«! 
ratio of the velocities. 

Qnantities^nd their fluxions are, (as in algebra) 
represented by letters ; known quantities^ by 
the first letters, a, 6, c, d. See, ; and the^tf^tt^^, by 
the last, as 17, Xy ^, z ; and their Jluxions^ by the 

• a • • 

same with a point over them, as ©, x, y^ z. 

06s.— As the ratios of velocities, In. many cases, are 
perpetually altering, as in the motion of falling bodies, 
these fluxinns vary evei'y moment, and produce fluxioni 

of fluxions, or second fluxions, thus marked, v, jr, y^ % 



and the floxioos of these are third fluxions, as «» jr,^. %• 
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569. This science is founded on tYie properties 
•f Light, irhlch derives its chief source from the 
S«n, and is also generated or decomposed hy 
iMHlies in a state of combusttoYi. 

We ascertain the utility of light, hy the intro^ 
duction of a candle or ray of sun- shine into a 
dark room. This, in an instant, renders efery 
tiling Tisibte by the emission of innumerable 
nys, or particles proceeding from the candle or 
my, to the objects^ and from them to the eye, 
producing therein a figure of the objects; and a 
corresponding sensation in the brain. 
Fairest of bein^ ! first created Light 1 
Prime caase* of beauty I for, frosHtbf e, alooe, 
The sparkling grm, — the vegetable race, — 
The nobler worlda that live and breathe, their charms. 
The lovely hues peculiar to eaoh tribe, — 
From thy unfading source of splendour, draw ! 
In thy pure rays, with transport, I survey 
This firmament, and those her rolling worlds ;— - 
Their magnitudes and motions. mallet. 

Ob». — Two hypotheses have been invented to account 
for the principal operations of light. In the first, it is 
supposed, that the ooiverse contains a highly rare elastic 
substance, which whea put into a state of unduktiian^ 
produces those effects on our org^s of sight, which con- 
stitute the sensations of vision, and the other phsBuoroena 
occasioned by solar and terrestrial rays. In the second, 
it is conceived, that particles are emitted^ or sent off, firoiR 
luminous or heat-making bodies with great velocity , and 
that they produce their effects by communicating tbeir 
nptions to substances, or by entering into them, and 
changing their composition. The first of these supposi- 
^•ns, was adopted hy Hook, Hoygens, and £uler; the 
lecond) ^y Newton,— and the philosophers of the New- 
tonian School. Most of the phsBnomena may be ac- 
couated for, by aither hypotheses $ bat the Nowton^**- 

u3 
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doctrine applies more happily, to some of the facts dis- 
coTered, respecting the modifications of light by doablo 
refraction and reflection. 

570. By observing the regular eclipses of Ja* 
piter's moons io different parts of the earth's 
orbit, it is found, that rays, or vibrations of 
light, travel twelve millions of miles in a minute; 
yet, they do not affect the eye in passing into it; 
and they could nerer be found to produce the 
slightest impression on the most delicate balance. 

It requires 12 rays or pulsations of Jight to 
fall on the eye in every second,* to produce a 
constant perdeptidn of the ^obj ect, whence th^ 
rays or pulsations proceed. 

Hence, rays or pulsations of light, in passing 
from distant bodies to the eye, may be 16,000 
miles behind eacb other, and yet produce con- 
stant vision* 

O&^r.— The eclipses of Jupiler^s moons are calculated 
for a mean distance of the earth ; bat they happen sooner 
or later, as the earth is nearer, or more distant from, Ju- 
piter. The number of rays necessary to produce vision. 
Is ascertained, by taming a piece of burning wood in a 
circle till the circle is wholly illuminated. The twink- 
ling of the stars, doubtless, arises from paucity of rays. 

571. Pulsations of light pass freely througk 
air, water, glass, the coats and humours of the 
eye, and other transparent mediums. At the back 
of the eye, is spread a net of nerves, called the 
optic nerve; to receive their impression, and 
communicate their effect to the brain« 

The rays pass through a small hole called the 
pupily and form, on the optic nerve, a beautiful 
and perfect picture of the objects before the 
eye. A camera obscura acts on the principle 
of the eye : and a common tpectacle-glass will 

4 
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shew the same effect, held at a proper distance, 
from a wall. 

572. But though eifeets of light pass in straight 
lines through any medium when in it; they are 
turned out of their course, as they pass obliquely 
out of one transparent body into another ; and 
this effect is called refraction. 

If a stone be thrown obliquely into water, it 
will be evident, that when it strikes the water, it 
will fall to the bottom in a direction more perpen- 
dicular than before it came into contact with the 
, water. Such, too, is the effect of refraction 
on rays^of light; which, on passing into water, 
or any heavier transparent body, are bent down- 
ward. 

Obs.—'To yefify and understand this principle, put a 
halfpenny into an empty basin, and stand at such dis- 
tance that the coin may not be visible ; then, let another 
■, person pour water into the basin, and the halfpenny will 
become visible : this arises from the bending of the rayi 
In their passage into air at the surface of the water. 

573. Hence, when the rays of light coming 
from the celestial bodies, arrive at our atmo- 
sphere, they are bent downward; and those 
bodies appear, when in the horizon, one degree 
higher than they are. 

Many rays of light are reflected at the surface 
of a^ new transparent medium, in an angle equal 
to that in which they fall on the surface, and on 
this principle all mirrors are constructed. 

574. Advantage is taken by man of the pro- 
perty of refraction, to construct new mediums of 
such shape, as that all rays . that fall on them 
may, on coming out of them, converge in one 
point instead of' going straight forward. 

The eonstractiott of surface which produces 
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this effect is the convcs ; and all rays of )igbfc< 
which fall on a circular surface of glass, d^c, are 
conyerged on the other side into a series of cor- 
responding points, representing the objeels 
whence the light proceeded. 

Such are spectacle-glasses, called lenses. 

Obs. — ^Two or three lenses of different degrees of con- 
Tezity, may be purchased at any optician's for sixpence ■ 
each ; and the various iUnstrative experiments that m^y 
be tried with them, render it desirable that they shoaU 
be at hand, in every seminary of education. 

375. The eye consists of a transparent homj 
coat on its outside, called the cornea'; within it^ 
is a pure liquid called ilieaqtieous humour ; and 
within the aqueous humour, is a lens^ like a 
spectacle-glass, called the crystalline humour. 

Beyond that, is a jelly-like humour, called the 
vitreous humour^ filling the ball of the eye; and 
at the back of the eye, is spread the optic nerve, 
retina^ or fine net-work, to receive the impres« 
sions of the rays of light. 

The horny coat, the km called the chrystal. 
line humour, and the other transparent hnmoors, 
ans#er thegeneral purposeof one spectacle. glass, 
with nice and wonderful powers of adaptatioa. 

THE £TE. 



Tlie Circle representi the ball of the eye ; and the arrow 
A & C, any object to be seen by the eye. Rays proceed 
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from all points of the arrow; but some of those from 
ABC only, are represented, to avoid confusion. These 
flow from A B € in straight lines as represented. They 
fall on the cornea at E F, pass through the aqueous hu- 
mour to thetras or pupil; thence, tlirough the convex lens 
or chrysialline Aumour, shaded dark ; and thence, into the 
ball of the eye, filled with the vitreeus humour, recon" 
verging and producing a perfect picture of the arrow at 
the back of the eye at c, b, a, where is spread the fine 
netxwork, or retina of the optic nerve. The tube at the 
corner, is the optic nerve going to th^ brain: — such is the 
simple, but wonderful economy of vision f 

Obs.-^To comprehend the effect on the lens of the eye 
in producing visfon in the different ways in which the 
rays may fall nipon it, hold a spectacle-glass, by meani 
of a ruie or stick, at unequal distances from a wall ; 
which Wfill may be supposed to represent the back of 
tbe eye. Then place a candle at such distance, or adapt 
L the lens to that distance, and a beautiful picture of the 
■L candle reversed wilt be seen npon the Wall. Keep the 
^Hb lens fixed, and move the candle nearer to i:^, and the 
^^k Image will be less distinct, and quite vanish, as it ap- 
^^Kiiroaches $ then carry the candle backward, to a gteater 
^^Hnistance than the first distance, and, in like manner, the 
^^Himage will again become indistinct. In the first in- 
^Hr ftance, the rays fall with such a degree of obliquity, as, 
W^ when operated upon by the refraction of Ihe glass, oc« 
r . casion the whole of them to converge, and reproduce. 
In opposite and cress directions, an image of every part 
of the candle; but when carried nearer, the refracting; 
power of the glass was unequal to the great degree of 
convergency required, and either the image would be 
produced at a greater distance, that is, beyond the wall, 
' or the rays would go out parallel ; or even divei^e or 
spread, if the candle were carried still nearer. Hence, 
vision depends on the parallelism or obliquity of the 
rays proceeding from an object, and on the power of the 
eye to accommodate itself to that obliquity; and when 
JL that is greater than the power, art is necessary to dimi- 
B nish or increase the obliquity of the rays, so as to ac- 
■ .commodate them to the powers of the eye. Aged people 
r require spectacles to increase the convergency ; because 
in these, all the humours diminish, and the chrjstalline 
lens of the eye becomes flatter, and the cornea itself les» 
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convex : hence, the power of coD¥ergeD«y is dlmUiabe^^ 
and the images of objects faU beyond or behind the optic 
nerves. This can be illastrated in a moment, by having 
two lenses of different convexities held at the same dis- 
tance from the wall $ and it will be proved, that when the 
more convex, or youthful lens^ produces a distinct pic- 
ture, the. flatter ,'or aged one, produces a confused Image, 

576. The different distances, at which lensei 
produce ou a wall the representation of objects^ 
il called their /oca/ distance ; and it is the oeatre 
of the circle, of which the surface of the commoii 
double lens is a part. 

Tl^e concave lens has the opposite effect ; it 
diverges or spreads the rajrs, inatead of con* 
verging theor to a focus. 
• Hence, when the eife is too flat in old age^ 
the convex l^p^ helps }ts converging powers. 

And when it is too convex, as in short-sighted 
people, the concave lens counteracts the con« 
vexltv of the eye| spreads the rays, aud rendek 
Tisiop^istinptf 

Ob$, 1,— ^The aozt circle represents the ball of anqgei' 
eye | in which, owing to the decay of the homours, the 
cornea is not convex enough to converge the ray« on Am 
htina, bill only a little beyond it. The ol^ect will, 
therefore, aippear with a burr around it, ow cetttaed. 
If, then, ^ convex Uns or spectacle-glass be interpoi^, 
as a^fi, this will give a converging direction to the ray« 
before they reach the eye; and, of course, its convergia^ 
power will then be sufficient to produce tlie figur* «x* 
actly OS the 0ptic nerve* 

TUB CONVEX LENS FOR AUED PERfOlin. 
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dfts. 2. — Ib this figure, the cornea is fuppoicd to be 
too convex, as in short-siglitecl persons ; and the rayi are 
converged before they reach the back of the eye or reikuL 
The eye, in this case, performs too much | and more is 
given it to perform, by interposing a concave few, so that 
the rays, instead of falling parallel on the eye, iD«gr 
justually fall divergent. 

me coHCAva uan wok 8bor'mn4btbd ^eiisoii*. 




577* Bat besides the useful inTention of spec- 
tacles, arising from this power of coj^yergiog 
rays of light in convex lenses, a very important 
}ise arises from their combination in microscopes 
and telescopes,. the principle of which ifexce^dt 
ingly simple. ^ 

Every visible object is of a visiblc^ze, pro. 
portioned to the angle which it makei to the 
eye; and that angle is also always in the inverse 
proportion * of the distance, which the eye is 
from the object. 

Obs, — ^To prove this, try a simple microscope without, 
any glass, and it will enable yon to see an object clearljr 
fit the distance of aa inch ; which, with the naked eye, 
could not be well settn at less than eight inches $ and the 
object^ suppose a grain of sand^ will apparently be eiglkt 
times larger in diameter, dl times in surface, and 5iS 

>■■■>■ I II 111 .1 ■-■ ■ I ' i II I .11 Ill " ■ • ■■ i nMrfc i f '• ' , 

* The term inverse signifies something like a- contrary. 
Thus the sixe is not as the distance ; because, as the dt»> 
tance is gre^hr^ the size is less; the proportion is, ther**" 
fore, not direct, but opposite, contrary, or inverse. 
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times larger in bulk ! This simple microscope is nothinj; 
more, than a small bole pricked with a fine needle through 
a piece of blacked card. The hole, by limiting the nmi\- 
ber of rays from the object, will enable you to see the 
object as above, and prove that the size is as the angle, 
or inversely as the distance. Every object !n length or 
breadth, is in size, in the inverse proportion of its dis- 
tance; because the angle, which its size subtends to the 
eye, is of a size inversely proportioned to the distance. 
Thus, a man at 100 yards distant, is but half the apparent 
height that he is at the distance of 50 yards, and only, a 
tenth of his size at ten yards distslnce. He is magnifled, 
therefore, ten times, by any contrivance which enables 
us to view him under the same angle at 100 yards distant 
as we should see him with the naked eye at 10 yards. 

578. The object, then, of all arrangements 
of glasses, or lens, in microscopes and teles- 
copes, is first to produce an image of the object, 
and th;!n to dispose of the rays proceeding or 
diverging from the image,, in such manner, a^; 
that it may produce distinct vision in the eye. 

The sole use of the object-glass is so to dis« 
pose the rays anew, as that thej may produce 
vision by the approximation of an eye-glass; 
and the magnifying power will depend on the 
closeness with which the eye-glass enable's the 
eye to Isee the image produced by the object-, 
glass ; or, on the convexity of the eye-glass. 

Or, in other words, the magnifying power 
will be in the ratio of the focal distance of the 
Object-glass to that of the eye-glass. 

Obs. l."— Tf a tree, at the distance of 400 yards, subtend 
an angle of one degree to the naked eye, and an image 
of it is produced by the object-glass of a telescope, and 
I am enabled by the convexity of an eye-glass to view 
that image so closely, as that the visual angle is increaied 
to 40 degrees^ the effect is the same as if I had advanced 
within 10 yards of the tree, when its angle wonld, to the 
naked eye, have been increased to 40 degreet* Tht tree 
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is consequently niagnified by the eye-glass 40 times in 
heighth and breadth. 

S. — In a microscope, as the object itself can be brought 
so near, as to serve the purpose of the image in the te- , 
lescope, the single microscope is but one lens, but the 
compoand microscope is an arrangement of eye-glasses ; 
Tvhich, in some of them, enables the eye to view the image 
within the 50th part of an inch $ thereby enlarging the 
object in comparison with the natural vision, at six inches 
distance, 300 times in length and breadth, or 9000 timst 
in surface. 

THE TELESCOPE. 




A D is the Object-Glass, or glass nearest the object. 

E Y is the eye-glass. 

K is the eye of the observer. 

O B is the object or scene to be viewed. 

G B is the angle under which the remote object ii 
sen by the naked eye. 

1 C M is the angle of the optical image produced by 
^the object-glass, and is equal to the angle O C B, being 
produced by the crossing of the same lines. 

The glass E Y enables the eye to see the image I M 
Hnder the angle £ K Y, which is the same as £ P Y. 

Those angles are, however, in the inverse ratio of the 
distances C P and P G ; or, in other words, as the focal 
distances of the object and eye-glasses, and such, there- 
foTCy is the power of the telescope generally. 

In such a glass, the image will be reversed to the eye, 
bnt by adding two other eye-glasses, it is set straight 
'again. In Gallileos, however, only one eye-glass is need- 
ful. In viewing the heavenly bodies, the reversal is 
of no consequence. 

579. As the image is reversed by a single lens, 
owing to the crossing of the rays in the centra 
of the lens, the magnified image is reversed when 
viewed with one eye-glass; two other glasses arii 

X 
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therefore added; one for the putposer of res tor. 
tug the Image to its nataral pi>«Hloii; a»fd the 
other for the purpose of viewing it as at first. 

The len« withia the eye^ reTerses objects ; but 
the mind contemplates the top of the optie 
nerve, as corresponding with the bottom of the 
object; and the mental efifect, is the result of 
habit, or of learning to see in infancy, or after 
the eyes have been couched in manhood. 

580. Telescopes are refraciorSy when the 
effect is produced solely by refraction through 
trans[)arent lenses; or reflector $, when the hnage 
is produced by the converging rays of a concave 
mirtor; but the principle of the magnifying 
power is the same in all. r . . s/^^^'/*'-^ "* 

They are called Gialliieos when the eye-glass^ 
is concave, after GidHko^ the iliveiitor of tel 
scopes, who made all his disiCdverics in a*tr 
noiiiy by a small telescoped, which magnified bi 
12 times ; whereas Herschel's great telescope 
magnifies 6000 times I 

581. Of course, without light, th^ World WObW 
beinvdlved in total darkness ; and i^thotit the 
mechanism of eyes, and optie nerves to convey 
the varied sensations of light t© the brain ^ all 
the beauties of nature derived frotti itrf diversity 
of colouring, alt the interesting relations of day 
and night, and half the pleasures of existence) 
would be totally lost. 

The cause of the various colours whkh atfdm 
«ie creation is, of course, aft object of itttdrWt* 
iifg inquii^ ; atfd iMi» difid^cfry wais the greatcfttt 
of those made by Nciw ton. 
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The beams of light had bFen, ivTaiQ^ display *dy 
Had not the ey,e been fit, for vision made : 
In Tain, the Anthor had the eye prepar'd. 
With 80 much sicill, had not the light appear*d. 

BLACKMORE. 

589. Every one obseryes the beautiful colotirs 
produced by the pendant drops of cat-glass 
hanging to lustres and chandeliers, whether de- 
rived from candle-light or sunshine. 

It is observed too, that drops of rain arexo- 
loured in like manner, when the sunshines upon 
them ; and the regular form of the 'colours in 
the rainbow, led Newton to conclude, that these 
colours, as well as colours in general, were pro« 
duced by some property in r^ys of light, 

^9. DfiewtQa i)i^4ie a beam of suosfaiae pass 
tfaroiigh a hole ia a wlndow-jrimtter, aod fail oa 
ar glass prism or wedge, so as to be refracted out 
pf i^^ course towards the ground; and throivn 
upwards on Om opposite w»\U 

He then found, that the circular benm of light 
was rendered oblong and regularly coloured; 
that the uppermost part, or the rays most re- 
fracted, were violet^ their next division indigo^ 
the next blue, then greeny yeiloWy orange, and 
at bottom red, beings the seven colours of the 
rainbow. 

' Of parent-coloiirs, first, the flamiog red 

Sprung Tiyid forth ; the tawny •rangCy next ; 
And next, delijcioHs geUow; by whose side 
Fell theki^d ^P9W of alUrefr^sbiog grett^f 
.Tb#p tki yure Hue^ iki^t swells autiimoai skiei, 
Etherieal play-4 $ aod theQ, of fadder hue, 
£merge4 the deep/enM indig^f, as when 
The heavy i^irted pft^'mg droops with froft; 
W^ile ike lii§i ti^mmPS» ^ refra^tc4 light 
Dy'd, in the fainting violet^ away.-- blackmohb. 

X2 
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THE PRISM AND ITS COLO«ftg» 




K represents the shutter of a room* 
D a hole in the shutter. 

S rays of light proceeding from the sun passing through 
the hole, and falling on the glass prism B A C ; on meet* 
ing which at B C, instead of going straight on, it is re- 
fracted, and leaves the prism at A C. * 

T is its figure on the opposite wall, spread from »l 
circle to an oblong, and presenting the coloors of thftfl 
refracted rays in succession as marked. 

^84. A beam of vohite light is, therefore, found 
to coosist of rajs of. all the colours ; and it is 
evident, that the yarious colours of all the bodies 
in nature, depend i^olely on the power of the 
surfaces to absorb some rays, and reflect others. 
It appears, too, that white is a due mixture 
of the seven primary colours wholly reflected; 
that black objects absorb iati the rays, reflecting 
none ; and that black is an effect of negation. 
Colours are tnit the phantoms of the day \ — 
With that theyVe born, with that they fade away^ 
Like beauty *s. charms, they but ainuse the sight, 
Dark in themselves, till, by reflection bright, 
With the sun's aid, to rival him they boast ; 
But light withdrawn, in their own shades they Ve lost. 

H06HES. 

*85. Hence, white bodies in the sun are cool, 
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and black ones hot ; because white surfaces re- 
flect all the light, and black ones absorb it : 
hence also, as red rajs are the least refracted, 
they are supposed to be the largest^ and are 
therefore painful to the eye; and hence, the 
most refrangible rays, as the smallest, are the 
most gratefaL ^ 

Obs, — Wben similar thermometers are placed in the 
different parts of the solar beam, separated by the prism, 
it is found, that different ettects are produced in the dif- 
ferent colpijired n^ys. The greatest heat is exhibited in 
the red rays : the feast in the violet rays ; and in a'space 
beyond the red rays, where there is no visiBle light, the 
increase of temperature is greatest of all. This import- 
ant discovery was made by Dr. Herschel. He estimates 
(he power of heating in the red rays, to be to that of the 
green rays as 55 to §6 ; and to that of the violet rays as. 
5£r to 16. A thermometer, in the full red rays, indicated 
an increase of temperature of 7*. Fahrenheit, in ten mi- 
jmtes; beyond the red rays, in an equal time) ^e in- 
crease was 9**. Fahrenheit. From these facts, it is evi- 
dent, that matter set in motion by the sun, has the power 
of producing beat without light, and that its rays are 
less refrangible than the visible rays. Rays capable of 
producing heat, with and without light, proceed from 
bodies at the surface of the globe under peculiar agencies 
or changes, as well as from the sun ; and the phaenomena, 
that are usually called the phaenomena of the radiation of 
terrestrial Heat, are of great extent and importance, and 
well worthy of b<^ii)g studied- There is anotl^er fact, 
still more extraordinary, which has been called the ra-^ 
diation of coldy first observed by the Italian philosophers, 
and afterwards by Pictet; If In the arrangement of the 
two parallel mirrors, a piece of ice be introduced intD 
the lower focus, the thermometer in the upper focus Will 
indicate a diminution of temperature. 

580. Rainbows arise from the rays of the suil 
wbich fall on drops of water being reflected and 
refracted to the eye of the spectator ; and, of 
coarse, all those drops which are situated at the 

x3 
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same angle all round from the eje, will present 
'^the same colour. 

Aad, as different colours will arise at different 
angles ; a bow composed of regular circles is a 
necessary consequence of showers of rain, wKil« 
the sun shines. 

It will, however, only be visible opposite to 
the sun ; and the line from the sun . through the 
eye of the spectator must be its centre. 

587. As rays will reach the eye from drops 
of rain, owing to two different causes ; so there 
will generally be two rainbows,* one fainter, 
however, than the other. 

The strongest, or lowermost rainbow, is oc 
casioned by the light being reflected from the 
upper part of the back of the drops of rain ; 
and the other, or upper bow, is occasioned by^ 
the light being twice reflected within the dro] ' 
from the lower part to the upper, and thence,^ 
refracted to the eye* 

d88. The breadth of a rainbow is about two 
degrees; and, of course, no two spectators can 
see the same rays ; but every eye will be the 
centre of its own bow. 

All circles round the sun and moon, arise in 
like manner, from the peculiar modifications of 
the rays passing through the vapours of th« 
atmosphere in peculiar states. 
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THE RAIHBOW, 
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Oit. 1.-— The rays of li^ht arc shewn as parsing Tron 
themn to Ihedroptor waler,and thence (otlic eyeof Ihe 
■peclator E t and all the raj< at (he game angle from the 
eye or centre P, Decesiarily prodpce the same Folours. 

OAi.S.--Thei]>ectalorslBnds, of course, nilhhii back 
to the sun, njid his eye is necessarily the centre of llie 
bows, each drop ot the same colour. having an equal an- 
gle from Ihe eye. Rainhows, of coarse, ate more nr less 
TJTid, an Ihe sun shines more or leas brighl en the ngi po- 
lite rain j and they are more or less perfect, as the rala 
is more or less difTuaed. An artificial how may be made 
with a fnQDlain ; and glHss chandeliers reflect colours on 
exactly Ihe same prioFiplea. 

Obi. 3.-- In the inner Bow, Ihe colonrs are rbd nl top, 
tbrn orange, yellow, green, blae, indigo, and Tlolet) 
and, in Ihe vpiier Bon, Ihe contrary. The upper Bow 
(nakes on angle with the eye of M° and 91°; and tba ' 
lower, of 4!'' and 40*. The ceWie of the circle is a lino 
paning from Ihe Sun, Ihron^ the eye of t|)e spectator. 

589. A magic lantborn is foandet) on the 
priDciple ot placing the image within the focas of 
the lens ; sa that the rays direrge aad produce 
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a figure as much larger as is desired on a vail ; 
and Phantasmagdria are produced by magic 
lauthorns ; in which all the parts of the sliders, 
except the figuoies, are "painted black and opake. 

The camera obscur^i (of drawing landscapes, 
coQsits merely of one tens, with a mirror to 
reflect the images on the rough gl/M$ placed to 
draw upon with a pencil. 

Ohs. 1. — Before Heave ibi$ subject, I must recommend 
the tutor or gtndent to dissect a bullock's ^f /jeep's eye. 
By taking off the back delicately, he ^rill see the land- 
scape before the eye beautifully painted on the optic 
nerve ; he will I)nd4n front, the cornea; beJ9ei^h it, the 
aqueous humour; then the iris^ so calle4 froi9 its yarioos 
colourii ; the pupil or hole, which open? and struts to the 
light; and the chrystalliuc humottr, or lens. Then, the 
vitreous buinoar; and then, the optic uervje pr net'Work; 
— a curious and wou4£rful arrangement [ 

2. — The instantaneous motion of light has given rise to 
the TELEGR4PB) a modern invention of the greatest social 
importance, at present limited to purposes of govern- 
ments ; but capable of the highest uses to the c^ptmuiirty 
at l^rge. ' 

Tile telegraph consists of a large frame, in which are 
placed and worked six shutters, marked a, b^ c, d, e, f, 
by means of ropes pulled in tiic manner of bell-ropef. 
"By the various combinations of these shutters, 6$ 4isti net 
signals may be produced, sufficient to represeajt the 24 
letters of the alphabet, tl^e 10 digits, and various leading 
words. Such telegraphs are then set up on eminencies at 
the distiince of 8, 10, or 12 miles ; and a line of them, by 
repeating each other's signals, conveys a message froijii 
the first station to the last, at the rate of a hundrjed miles, . 
in about five minuteii ! 

The holQ and telescope at T, is for the observer} vi\\o, 
in clear weatlier, ^s const^Q^y on the look-out. 
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XXVII. Meteorology. 

500. Erery 100 parts of the atmosphere, » 
composed of 28 parts of oxygen, and 72 of 
azote or oitrofjen, kept in a gazeous state hj 
caloric or heat. 

AbBospheric air is found to weigh in propor. 
tion to rain water, as 12 to 10,000; it is to 
•xygen gas, as S to 6; and to hydrogen, as 15 
to 1 ; a cubit fool of it, wcighlug 525 grains^ or 
0119' ounce and a quarter, nearly. 

591. The atmosphere is found to be, yery 
elastic; and, in consequence, to press on every 
side, equal to a weight of 33 feet of water, or 
29| inches of mercury; aud this elasticity is 
fonnd to decrease, as we ascend higher and 
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bigher, so as to render tke barometer a means 
of ascertaining heights. 

Obs. 1 . — This elasiicUy is equally powerful in a cnbrc 
inch of tile atmospbere, as io the whole mass ; aad an iidr 
will raise the mercury in th^ barometer, as jnach as tbe 
whole atmosphere. One caonot, therefore, but wonder 
at the quackery, or incoasiderateuess of authors, whs 
copy, one after another, the idle oonsense about tbe at- 
mosphere pres8io|r a man with a weight of 30,000 lbs.; 
when, in fact, he is not pressed to the amount of an ounce; 
an the vesicles of his body being filled with air, which 
presses outward, at least as much 'as the atmosphere 
presses inward, and also ppward as well as downward. 
,In fisct, in regard to animal and vegetable bodies, the 
slight gravity of the air is destroyed by its elasticity. 

592. Coinparing tbe atmosphere to fleeces of 
wool laid upon one another, it will be Hghter or 
rarer as we aseend in it; or, in other wordSy its 
elasticity will be diminished. 

Were it fJl of nniform density, like water, it 
-would be abont five miles high ; but the reflec- 
tion of the sun's rays appears to be affected by it | 
at the height of 44 miios; whi^e it is calealatod 
to be 40CX) less elastic than on the surface of the 
earth* 

The blue eolour. of the atmosphere is its na- 
tural colour. Its power of reflection prodnees 

the uniTersal diffasion of light 

OA^.^—Onthe elasticity of air, is founded the inveDtion 
1^ tjiie Diyive Biu« ; by nyean« of which, ap operator da- 
seends to ^y depth in water, ^d remains there for iioun 
t^ether. Weights ar/e placed at th^ bottom to prevent \i 
from turning; and a forcing pipe sends in fresh air, to 
supply the waste of vital ah- from the respiraltion of At 
•perator. 
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593. By means of the air.pump, all the ;uc 
may be drawn out of a large glass-Tessel, and a 
Tacuity or vacuum produced ; in which, a great 
number of curious experiments may be per. 
formed, shewing at once the pro|)erties and ase- 
fnlo^s of air. 

The fignre represents an air-pump on the best modem 
constrnction. The glass-receiver, as it is called, is placed 
at top ; where there is a hole, to let out the air by the 
action of the pistons ^een below. 

594. In the aerial yacuum. a feather and a 
guinea will fall with equal velocity, owing to 
there being no resistance of air. . 

If a bladder, apparently empty, be tied at the 
neck and left in it, the small quantity of air in 
the bladder will swell it, and presently burst it. 

A bell will cease to sound in vacuo. 

The smoke of a candle, having no air to float 
in, will fall to the bottom by its own 'weight. 

No animal will live, or any light burn, in*^ 
vacuo. 

06«.— A bladder, tied in the same banner, will swell 
and burst, if laid before a fire*; thereby proving the 
power of heat to rarefy air. 

595. Common air may also be compressed, by 
cold or by mechanical means, into forty thou- 
sand times its ordinary space, and still maint^a 
its elasticity; and on this principle is founded 
the invention of the air-gun. It has a'constant 
disposition to maintain its equilibrium, level, or 
equal diffusion, like water. 

Hence, if a bladder, filled with rarefied air, 
burst, an explosion takes placo, from the rush* 
ing of the surrounding air to fill the space. 

The same principle is the ipause of all windj 
which may be traced to some local expansion or 
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oompression of air by h^at and cold ; thus, also^ 
'smoke is carritrd up chimneys. 

Obs, — It is evident, that tbe density of bodies iriuit ht\ 
diminished by expansion ^ and iii the case of fluids and 
gases, the parts of which are mbbile, many important 
pbenomejia depend apon this circumstance. If heat be 
applied to fluids or to gases, the heated parts change 
their places and rise ; and the colder parts descend and 
occupy their places. Currents are constantly produced 
in the ocean and in great bodies ofVater, in consequence 
of this effect. The heated water rises ta. the 'surface in 
the tropical climates, and flows towards colder ones; 
thus the warmth of the Gulf stream is felt a thousand 
miles from its source $ and deep currents pats from the 
colder to the warmer parts of the sea : and the general 
tendeficy of these changes, is to equalize the temperature 
of the'globe. 

596. One of the principal foreign bodie&mized 
with^ or dissolred in the atmosphere^ is the va* 
pour of water .which is constantly rising at ererjr 
['degree of heat, provided the force of the -vapour 
dready in the atmosphere is not greater than that 
of vapour at the exisCtog temperature. 

By this perspiratiod of the globe, 36 inches of. 
water per annum are raised from the surfa<!e of 
all seas or rivers ; and, at least, 30 inches from 
all land. 

In Depember and' January, it is 1| inches per 
mouth ; and in July and August, more than 5 
inches. 

697. By this constant process of eTaporation^ 
100,000 cubic miles ef water are, every year, 
raised into the atmosphere ; the greater part o£ 
which, at a certain heig;ht, parts with its heat^ 
and is condensed into clouds. 

These are carried by the winds oyer the land^ 
broken and ^precipitated by the action^ of moim** 
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tains and treer; and thus rendered the means -of 
watering the soil- 
It then returns to the sea in the currents of 
rirers; so. that there is a constant circuit of tlie 
waters ! Thej ard chieff y raised from the sea, 
are carried by the winds over the land ; fall in 
rain ; and then return again to the sea in rirers! 
The streams, tfaetr beds forsaknii^, upwurd more^ 
And form again, in wandVing clouds above : 
Hence, rich descending showers ; bence, balmj dews, 
Tbeir plehteons sweets o'er brightening fields diffuse ; 
Hence, shoots the grass; the garden smiles with flowers 4 
And sportire gales steal fragrance from the bowers. 

Ohs. — In the 'process of evaporation the salt of ^e sea 
is not taken up :«the water from the clouds is tbei^fore 
fresh and pure. , ' 

fids'. The quantity of rain which falls in Great 
Britain is aboiit 24 inches per annum in the 
eastern oomities, and 36 in the 'western; beca 
these recdye the first clouds as they are brou 
from the Atlantic by the*westerly winds. 

In the West Indies, 1^0 inches fall annually ; 
^and, in the East Indies, from 80 to lOQ. 

As mountains are conductors of heat and elec- 
triqty, and precipitate clouds^ so it constantly 
rains in the Andes, «nd seldom rains in Sit>eria 
and Tartary ; the clouds generally falling before 
they reach those count;ries in tl^eir passage from 
th6 oceans. 

Ohs, I.— This principle of the effect of high condacton 
on clouds, led to a pubUc proposal by Sir Richard Phil- 
lipsy in 1793, for the erection of artificial conductors in 
Great Britain, and other civilized countries, by which 
the descent of rain might in various degrees be regulated. 

2fi-^f courBe« as much rain fallaas is evaporated ; and 
., -<iay be supposed, from the causes above-named, that 
>ast 75,000 sofid miles of water fall every year oa the 
only, and the rest ia the f ••• 
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599* Spring!, mers, &p., are aitribikfed t9 
Tain. Rain oozes down by the crannies ot tht 

1^ stones, and enters the eayerns of the hills, 
E' These being 41ied, the oyerplas water run^ 
E. OTer by the lowest place, and breaking out bj 
w the sides ofthe hills, forms springs. 
These running down the vallies^ between ih« 
ridgeis of the hills, and uniting, form little rivu. 
lets or brooks; and these, meeting in one com- 
. ihon valley, become a river, which runs into the 
sea, — the common leyel.,^ 

I see the rivers io their infaot-beds ! 
Deep, deep I hear them, htb'riDg to get free | 
I see the leaning strata, artful rang*d : 
The fissores gaping, to receive the rains, 
The melting snows, aod ever dripping fogs. 

► Strew'd bibalons above, I see the sands i 
The pebbly gravel iiext, the layers then 
Of mingled oioalds, of more.retentive earths ; 
The gutter'd rocks, aod mazy-running clefts, 
In p^re effusion flow. United, thus, 
Th* exhaling snn, th^ vapour*burden'd air, 
The^elid mountains, that to rain condensed 
These vapours in continual cfirrent draw, 
And send them, o^er tbe fair-divided earth, 
'In bounteous rivers to the deep again ; 
A social pommerce holding firm support. 

THOMSOXf. 

600. The instruments for making observa* 
tions on the atmosphere, are the haromilkr$ 
which ascertains the elasticity of fhe air, and 
varies in heighth between 30| and S8| inches. 

The tkef^mometer,; wchich ascertains, the der 
gree of heat by the expansion or contraction of 
a duid in tbe bulb, which sensibly affects the 
quantity in a small connected tube. 

Thirty .two degrees are called the freezing 
point; and 31^® i$ the heat of boiling water* 
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It Is hot Readier at 70; but it has been in \ 
England as higl; as 95 ; and is, in winter, : 
times 60 degrees beluw the freezing p»iut, 
degrees below or zero. At 40 d^rees belov • 
' O, mer^urj' frectea. 

0*1. — Mr, Wedgewood'i claj-thennometer a 
TBrialioiu of heal, a> bigh u 31,000 degren ! 
T^E THEKHOHETEB. ^ 



i 



At A, there is a bulb or ball 6l\ei wilb qaicksiUer tr 
fpirilsi nttich, diBlending nr shrinking nilh heat or cold, 
raleei or (a\h the (bread of the same liquid, contained in 
'the connected tube t and thescaleand fi|;ure9at the side, 
tndicote the irlaliie degrtes of lieat and cold. 

Par the purpnse of arquiring a scale, the bulb is first 
plunged into melting ire, and the place where the li- 
quid stands Ls marked ; the bulb IB aflernards planged 
into boiling vater, and the same operation repeated. 
On Fahrrahal'i icale, this ipaee igditided into ISO equal 
parti I and >imilar parts are takes above and below, for 
^xtcnding.the scalC) and (he freezing point of water it 
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ptae«d al 38*. aod ibri boiliog point at Sta**— I .B dcgmn 
-' "-'- — '^^it are pqual la ODE degree of the CeBtipodc 
-( wid3.8& la one decree or Acaimiiir, 
* TBE BAaOMETER. 



I 



This coDsistB of a |>aain of mercur; at the bottom, Int* - 
nhkii Hlube,clbKd al top, nod open at bottom, dppriTcd 
gf ill &lr, is plungpd ; tbe ntemal aloiosphete preuiDf 
tbeo by 119 elaslicitv on the lurface of the baitn, niiii«i 
the mercury id the tube tu a height equal U> the elastic 
force of (he air I varying between S» and 31 iacheg, and 
indicated by ui accurate leale at the top. 

601. Besides the above,' there are Ajrgroffieferfj 
tameasuTe the moisture of the air; rain-gaugety 
(o take the depth pf rail); electromcteriy to 
measure the electricity; and anemomettrSf to 
measure llie Telocity of tlie wind. 

By these last, it appears, that wind ia jait 
perceptible nhea it moTcs two miles in aa hoar ; 
that U is brisk, at 15 miles; bigh, at 35 milesj 
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blows a storm, at 50 'miles ; and a hnrricane, at 
100 miles an hpur : teamg up tre^s, and carrying 
away bjiildings. ^ 

la England, the wind blows twice, or nearly 
thrice as much from the west, as from the east; 
;uid the wind from die south is to th^t froo^ the 
p'orth, in the proportion of 3 to 2. 
Of what important use to haman kind, 
To what s:reat ends subservient, is the wind ? 
Where'er th* aerial, actiye vapour flies, 
Jt drives the clouds, and veotulates the skies } 
Sweeps from the earth iofectiQn's nozioua train; 
And swells io whotesome ra|;e the sluggish- main. 

609. The primary cause of aH wind is the 
heat of the sun ; which, during the diurnal rota- 
tion of the earth, passes o?er some parallel 
between the tropics, from east to west, every 
9,4 hours. 

Hence, as the air which is beneath the sun, is 
every where rarefied, there is a regular wind 
following the sun in the tropical parts of the 
world; which, in some parts, is so regular and 
so unruffled, particularly in the great Pacific 
Ocean, that the inhabitants* have no idea of a 
change of wind, or of a storm. 

Obs, — It is remarked, that the cause of all winds begins 
at the part towards which they flow or follow. 

603. The variation of the parallel over which 
the sun passes vertical, from ksi north to 25| 
$outh, necessarily affects the winds at each pole; 
the heights of mountains, and local causes of heat 
in particular situations, also generate constant 
changes in the yviod^ Jn $ome northern a^d mid- 
dle latitudes.' 

In other situations, where mountains aid th^ 
)ppal Influence of the ^n^ regular winds ar^ 
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produced ; which, flow one-half the year in one 
direction, and one-half In another. . 

These are called monsoons; they preYail in 
most parts of India, and their changes are at- 
tended by hurricanes, calms, and greiit rains. 

Obs, — !■ the atmodphere^lieated air is constantly riding, 
apd colder air rushes in to supply Us place ; and this event 
is the principal cause of winds : the air that flows from the 
poles towards the equator, in consequence of the rotation 
of the earth, has less motion than the atmosphere into 
which it passes, and occasions ap easterly current ; the 
air passing from ther equator towards the poles haying 
-more motion, occasions a westerly current; and by thes^ 
changes, the different parts of the atmo&phere are mixed 
'together; cold is subdued by heat; moist air, from the 
sea, is mixed with dry air from the land ; and the great 
massof elastic fluid surrounding the globe, preserved in 
a state;, fitted for the purposes of vegetable aiid' animal 
life. 

604. In the northern hemisphere, January is 
every where the coldest month ; and its average 
temperature in Great Britain is 40f ; and July 
and August are the hottest months ; the average 
temperature being in Great Britain 62®. In 
the southern hemisphere, the periods vary by 
six months. / 

The ayerage temperature of the tropics is 80 ; 
and of the equator 84. 

The temperature diminishes, also according to 
the height above the sea ; 800 feet in Great Bri. 
tain,' making a difference of three ilegrees ; and 
three miles on the Andes, a difference of 54 
degrees. 

In Qreat Britain, there would be perpetual 

snow at 1| mile high ; and there is always snow 

,at the equator, at three miles up, on the Andes. 

. 605. Terrestrial heat is occasioned, less by tha 

i^lrect iojsttlated rays of tl^e sun, than by tl^eir ^ 
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reflections from ail surrounding objects at the 
eifrth's surface ; and by the heat generated bjr 
the action of the xavs on the surface of bodies. 

In spme^ other respects, the earth has been 
compared to a Tast electricsJ machine; and the 
action of the sun's rays, the winds, water, the 
ascent of Tapour, the pressure of gravity, &c.y 
are continually generating the electrical fluid. 

The air .being a non -conductor, the clouds 
become varioasly electrified; and^ fron^yarious 
causes, discharge their electricity either between 
each other, or to the earth ; producing shafts of 
lightnings accompanied by explosions and th«) 
echoes, of explosions, called thunder* 

Obs. — Certain change in the forms of substances, are 
always connected with electrical eifects. Thus, wlien 
vapour is formed or condensed, the l)odiesin contact witlr 
the vapour, become electrical. If, for instance, a plate 
of metal, strongly heated, be placed, upon an electrome* 
ter, an4 a drop of water be poured upon the plate, at the 
moment the water rises in vapour, the gold leaves of the 
electrometer diverge witb negative electricity. Snlpbor, 
when melted, becomes strongly electrical dnringtbe time 
of cooigelation ; and the case seems to be analogous, witb 
respect to non-conducting substances in general, when 
they change their forms. As (Electricity appears to result 
from the general powers or agencies or niattei*, it is ob'^ 
vious, that it must be continually exhibited in nature, aad 
that a number of important phsenomena must depend 
upon its operation. When aqueous vapour is condensed, 
the clouds formed are usually more or less electrical ; and 
the^arth below them belAg brought into an opposite 
Mate, by induction, a discharge takes plafe when tha 
clouds approach within a certain distance, cocstiftitin^ 
lightnings and the undulation of the air, produced by the 
discharge, is the cause of thunder; which is more or less 
intense, and of longer or shorter duration, accordiiig to 
the quantity of air n^ted npon>, and the distance of tho 
place, where the report is heard from, the point of the dis- 
charge, tt may not be uninteresting to give a further 
HiaitratiAu of this idm ;«-«Uctrical efftcts take place i» 
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00 sensible- time; it has been foand, that adisckarge, 
through a circuit of four miles, is instantaneous} but sound 
moves at the rate of about twelve miles in a minute. — 
Now, supposing the lightning to pass through a spaee of 
some miles, the explosion will be first heard from the 
point of the air agitated, nearest to the spectator; H will 
{gradually come f^om the more distant parts of the course 
of the electricity^; and, last of all, will be heard from the 
remote extremity ; and the different degrees of the agita- 
tion of the air, and likewise the difference of the distance, 
will account for the different intensities of the sound, and 
its apparent reverberations and changes.— davt. 

606. Ram, snow, and hail, are formed in the 
clouds, by any sudden change in the atmosphere. 

Snowy by the cloud becoming frozen before 
its particles hare collapsed into wa^r. 

HaUj by the freezing of the drops after they 
hare begun to fall as rain. 

Dewy or haze, is the failing of the vapovrs of 
the day, when they part with their heat in the 
cool of the evening. 

607. The form of the clouds is found to be 
regular and systei^patic ; and, within these few 
years, they hate been classed into different ktnds^ 
worthy of being understood and remember^ 

a. The Cirrus^ those of the greatest eievaUon 
and least density, parallel, and beginning with a 
few threads : these ar^ accompanied or followed 
by steady high winds. 

b. The Cumulus^ convex or conical masses, of 
dense structure^ formed in the lower atmosphere 
and the doud pf the day, but increasing about 
sun. set : these threaten thunder. 

Sometime, we see a cloud that's dragonisb ; 
A vapour, sometime, like a bear or lion ; 
A tower'd citadel ; a pendent rock ; 
A forked mountain ; a blue promontory,. 
With trees upon *t iixH nod unto the world. 
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And mock oar eyes with air.- 



That which is now a horse, even with a tfaoaght. 

The rack dislimos, and makes it radistinct. 

As water is ia water* aRAKkP£ji.RB. 

c. The SirtUuSf a widely extended horizontal 
sheet, often touching the earth or water, and 
properly a cloud of the night, being in. the 
morning converted into the cumulus. 

d. The Nirnbuiy lor rain^doudf a horizontal 
sheet ; above which the cirrus spreads, and the 
cumulus enters its side and forms beneath : n^. 
ther of the former ai)pearing to rain by them- 
selres. 

698. Fferi^ meteors sometimes appear: and 
shooting stars are very frequent. Stones, ateo, 
haye been often known to fall to the earth. 

Northern lights, or aurora borecUis^ are fre* 
quently very interestrng ; and the ignis faiuuSf 
or wilUoMhe-wisp, affords matter of inyesti- 
gation. 

Respecting meteors, falling stars, and nor- 
thern lights,' nothing certain is known of tbeir 
origin, or cause. 

Shooting stars ate supposed to 1% electrical 
phettomena ; and the ignis fatuus is ascribed- to 
hydrogen gas set on fire by phosphoric matter. 

d6«.>-'The lights seen in ruins, which often terrify the 
if;norant, are nothing more than hydrogen gas in a state 
•f combustion. Thecaase of candles burning blue in 
leellara, arises, in like manner, from azotic gas. Doubt- 
less, also, the tioises and explosions which tako place oa 
opening rooms long closed, or in which fruit has been 
suffered tu decay, arise from the conibustion and^combl- 
nation of various gases. Of the fall of stones from the 
clouds, there is now no doubi ; and it is rationally con* 
eluded, that they arise from" the explosion of n^eteors, 
and the co-mixture of gases \ bat in wht&t way these are 
generated, must^long remain a queitiofl^ 
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600. The discoTery of hydrogen gas^ivhich is 
15 times lighter than atmospheric air, su^rgested 
the plan of filling a silken balloon with it ; and 
of its ascent in air, with an aeronaut appended 
to it, provided the whole did not exceed the 
weight of an equal bulk of atmospheric air. 

Accordingly, balloons, have been fill^ with 

hydrogen gas, created by mixing iron-filings, 

water, and sulphuric acid ; which have carried 

through the atmosphere two, three, and four 

-persons at a time., 

Obt,-^Thh is one of the most splendid diseoTeries of 
nodern philosophy ; but httberto unattended by cerre* 
spondiog utility, owing to the difficulty of steering th« 
machine. Mons. Blanchard made more than fifty voy* 
Sj^^es ^n all parts of Europe: Mons. Garnerin has made 
■early as many; and Mr. Sadler 30.--*See paragraph 51 1. 

i 

XXVIII. Acoustics and Music. 

610. Sound is an effect of yibration, and is 
produced by diverging waves of the air. This 
Js erident, from the yibration of stringed instru- 
ments ; and from the effect on Water in musical 
f lai^ses. 

Sound, like heat, appears to depend on the 
reflection of the surrounding bodies^ aud also on 
the density of the air. 

Aeronauts cau scarcely hear each other speak, 
when high in the atmos|ihere ; and the discharge 
of a pistolTrom an air-balloon produces scarcely 
any report, for want of reflecting bodies. 

,Oftf.— -That bodies moye, or tfemble, when they pro- 
dace sound, is evident Sn drums,4>ells, and other tostru- 
ments, whose vibrations are distinct'ly peroeptiblie $ aad 
it is e(|uaHy clear^ that a similar vibration is excited in 
cllie air; becanse bells, glaues^ basins^ aait nuticat 
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striDgi, will touod, merely by tlie actiop propagated tnm 
other aoundiog bodies, and will pet sound in a vacwni. 

611. The Tibrations th^t prodvce sound, m9 
been aptly compared to the circles produced by 
throwing a stone into' this water; but judging by 
their effect on the water in a masical glass, the 
undulations are Inore pungent and decided. 

A bell rung under waiter, gives the same tone 
as in air ; and water is known in other respects 
to be a conductor of sound. Wood and the 
earth appear, also, to be conductors of sound. 

612. Sounds, or their undulations, are found 
to trayel at the rate of 1 142 feet in a second, or 
about 13 miles in a minute. 

Hence, as any corresponding lijihi is compara- 
tiyely instantaneous in its progress, the dists^nce 
pf the report of thunder, or of a piece of can- 
non, may be exactly calculated. 

Sounds also are reflected like light ; and hence ,] 
we have echoes, which are like plain mirrors, 
and whispering galleries, and repeating cajes, 
like so many copcave mirrors. 

Obs.^^Every bailding standing alone, is an echo, when 
addressed at a proper distance; but, if there are tr^es or 
other objects to the right or left, the variom echoes 
destroy each other. 

613. Speaking trumpets confine and give a 
limited direction to sound, independently of 
the mechanical effects of their reflection. 

' The human voice is produced by the expul. 
sion of air from the lungs, and by the Tibrations 
excited in that air, by a very small memlbraoe 
called the glottis, in its, passage through the 
trachia o/ windpipe ; and by the subtle modifi- 
cations of the mouth, tongue, And lips: 

Singing is performed by a tery delisate en» 
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largemettt or ^contraction of the glottis, aide/i 
likewise by the mouth and tongue for articu. 
lation. 

614. The- niEitural musie ]of birds, and the 
power of singing 'or producing agreeable notes 
hy the human voice, led, in the course of ages, 
to the contriTance of stringed instruments, 'asi. 
the harp^ (^^, &€. ; and to the invention .of 
wind-instruments, as the pipcy &c. , 

In stringed instruments, the air is struck by 
the string, and the vibrations of the air produce 
a corresponding sound in the ear ; but, in pipes, 
the air is forced against the sides by the breath, 
and its vibrations or tones are produced by the 
re-action of the sides. * 

616. Spund is farled by the rapidity and mo- 
mentum of the vibrating body ; and this depends 
on the length, tension, and size of the stung. 

A short string vibrates quicker than (i^Iong 
^' one, and therefore produces the sharpest and 
highest tones : and a short and small pipe, from 
a like cause, produces sharp notes ; and large 
pipes, grave ^nd deep ones. 

Savages discovered this ; and they made, and 
still JDake, instruments which please theniselves 
and their wild companions ; but art and science 
go further; they ascertain the causes of their 
pleasure, and direct them so as to increase it. 

616. Hence, it was long since fbund, that if 
iwo strings of a harp #ere of equal lengths, 
ihey produ<$ed the isame tone, or vibrated toge- 
ther, or in unison. ^ - \ 

They produce the same number of vibrations 
eActly in the "same lime; their fibrations^ if 

z 
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struck' together, accord ; hence, they prodooe 
' the same sound to the ear. 

617. It was, afterwards, found, that if one 
of these strings were equally divided, the vibnu 
tions became half the length of the vibrationt 4 
of the whole, and the note twice as acntte ; but 
as every other yibration of the half string cor- 
responds with every vibration of the whole one, 
theVo is a constant unison or concordance betwceii 
them : they harmonize or vibrate together for 
once in the long string, or 'twice in the short one. 

Hence, there is- no jarring or discord; Iwt 
they are said to be in concord; and, in regard to 
intervening subdivisions, have been called o^ 
tones. 

6 Id. But as a harp, composed of strings of 
only two lengths, would produce Uttle varied 
of sound, it was justly considered, that if of 
strings could be contrived, whose vibrati< 
corresponded even with less frequency than the 
octave^ tbe compass and variety would be ia- 
creased without discord. 
• Hence, as the niimber of vibrations of a 
string are 1^ while that of its octave is 2 ; the 
next best division would be, to produce a strrng, 
which, while the original vibrated % the next 
should vibrate 3; this was done; and this note, 
which is two^thirds of the original, is called tififtk* 

Obi, — If, tb«o, the original striDg was 120 parts, the 
•ctove woQid be 60, and mefiftlu 80, or two-thirds.- 

619. In like manner, another string might 
be divided, so as to correspond with ewery fourth 
vibration of the original ; and this would be 0^ 
ihree.fourth's of its lengdi, or 90 parts of ISO, 
and la called a fourth. 
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^ So OD with others, whose Ttbrations accord 5 
tf>i e^ery 4> and 6 for every 5 ; also 5 for everj 
a Sp B^nd 5 for every 8, till seven melodious or ac 
[cording vibrations are made of the original chord. 
A harp, constructed of strings, divided in this 
manner, produces an agreeable melody; the 
'vibrations according; and agreeing with one ano- 
ther at €qual interTals, although the tones are 
different. 

620. If a string consist of 120 parts (inches, 
or barley-corns), the octave will be t vibrations 
to 1, or OO parts of 120. 

The Jifth^ 3 vibrations to 2, or 80 parts. 

Thefouriky 4 vibrations to 3, or 00 parts. 

The majc^r thirdj 6 vibrations to 4, or 99 
parts, 

The minor third^ 6 vibrations to 5, or 100 
»arts. \ 

The major sixthy 10 vibrations to 6 (or 5 to 
•i), or 72 parts. 

And the minor sixth, 16^vibrations to 10 (or 
S to 5), or 75 parts. * 

Obs, — These divlstQDs of a string, constitute the diaUnte 
scale ; the sole and simple object of whicn, is to produce 
Ibe greatest variety of tones with unisons of Tibration, 
or an exact recurrence of vibratioas after the Dearest 
interyals., 

621. The strings of a piano^fortCy harp^ or 
vtoliuy are brought into accordance or succes- 
sive octaves, or recurring tones, by the accuracy 
0t the ear. 

In the harp, &c., their lengths are exactly pro- 
portioned to the scale by the maker ; but as the 
^ strings vary ip their tension, qwing to the wea« 
iher and other causes ; and as they cannot all 
^' ' »2 ' 
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liETe the same precise bulk, it is necesstry, from 
time to time, to tone them ; which means notbiog 
more, than making each perform its proper num- 
ber of vibrations in relation to the other strings. 

633. These seven notes, then, are the basis d 
jilt music; and, with the addition of five half 
tones, are the alphabet of music, and fill all the 
concordant intervals of one octave, ^ 

Octaves, may, however, rise upon each other 
in successive ratios or, degrees', as in the piano- 
forte, which has 5 and even 7 octaves; or 5 sets 
of natural notes as above, and 5 semi^tones, or 
flats and sharps to each oc^,ve. 

633. For the purpose of obtaining farther 
variety in composing tunes or melodieSj the«^ 
several tones may be played shorter or longer; 
and, in this respect, are divided as under:"— 

3 minums make 1 bemi- breve; 

2 crochets make 1 minum ; 

2 quavers make 1 crochet ; 

2 semi-quavers make 1 quaver; 

2 demi. semi- quavers make 1 semi.quaver; 

33 demi-semi.quavers are to be played In the 
time of one Semi. breve* 

Again, in regard to the tune itself, there aie 
also two. sorts of time^^sloyr and quick^ as com^ 
ikon time and treble time. • ' 

634. When an agreeable succession of simple 
notes, having a perfect beginning and ending, 
is played or sung, it is called a tune^ an asir, or 
melody ; as a song, hymn, dance, or march, 
according to its several purposes. 

Wnen these notes, forming an air, are com- 
bined with^ corresponding notes, in different 
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•ctates, •? on other instruments, and the whale 
h seientifically made to- produce '^a concordant 
and agreeable eflfect, it is called Harmonift 

The bass and treble of a piano-forte played 
at the same time ^ith the left . and right hand, 
constitute the most common practice of harmony. 

Some of Handel's pieces hare been played by 
1000 instruments and YoiceSi all sounding bar- 
moniously together. 

JObs. — The hnmah 9011] mvy be moved in all itspassicHis 
hy music ; and as a soother of the mind, and a source iif 
exquisite' pleasure^ the practice on stfme instrument can- 
■«>t be too striDiigly recommended,, as a branch of liberal 
education to children of both sexes. 



XXIX. Of Physics ; or^ the General Pre- 

perties of Matter. 

625. All existence is, what it appears to be to 
the powers of our senses ; and is, therefore, re. 
lative, or comparatiTC, to those powers. 

Thus, there is no intrinsic sweetness in sugar ; 
"but the quality of sweeuiess is in the sense of the 
palate. 

In a yiolet, there is no inherent colour ; but 
the sense of colour, called violet, is in our optic 
nerye ; and the sense of sweetness produced, by 
' the same flower, is in the olfactory nerve,. 

So, there is no «ound in a vibrating 'string ; 
bnt the sound, so called, is the vibrating effect 
produced on our auditory nerves. 

And. the sense of hardness^ or substance In a , 
atone, arises from its being harder than our fin» 
gers, which Have not power to pass through it. 
- Obs, — It hfls been a. favorite notion of ancient and ^ 
inodern philosophi rs, that the substratuia or basil of all 
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niaUer is the same ; and that all the Vaiielies exhibited 
tp oar senses, are only so many modificatioos^ capable of 
producing their respective sensible effects. 

6^6. A person, born blind, has no sense or 
^conception of colours : lie can feel the hardness, 
the roughness, and the length and breadth of 
surfaces ; but he can haye no perception of their 
various colours. 

. So, one born deaf^ sees the motion of a bow 
on a Tiolin, or the sticks on a drum ; but has no 
idea of their sound. 

In like manner, all food is alike, in JUxoour^ 
to those who haVe lost their sense, of taste and 
smell. 

627. The sensations produced by thiags ani 
of ourselves, are called our perceptions;, And the 
property or poTsper, of bodies to^' excite or create 
particular perceptions, is, in common language, 
coti^idered as the perception itself; and the body 
is considered as possessing the sensation itself ^ 
which it only creates in us. 

Thus, we call vinegar sour^ oil smooth^ and 
fire hoi'; though the sense of sourness^ smooth^ 
pess^ and heat^ is in us, not in the bodies which 
create those perceptions. 

So, likewise, in common langucflge, we talk 
of the motion of the sun and stars ; though it is 
janly our earth that moves, 

628. Every collection, then, of properties, 
/capable of afiecting our senses, is called material^ 
OT matter; and it possesses extension, or bulk; 
solidity, or the p<>^wer of maintaining its space ; 
divisibility^ or the capability of being* divided 
into infinitely small parts; and a'power|-or dis* 
position to coalesce or upite witl^ other matters* 
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^ Withdnt external force, such matter is i^ert 
or dead ; but it may foe put in motion by powers 
ftnfficient to OTercome its it^rtness^ or its dispo- ' 
ution to unite with larger masses. 

So, also, motion^ once acquired, would coii« 
linue for ever, if not checked by opposing 
powers, or by friction. 

The disposition of .all matter to rush or fall 
together, is usually called attraction ; and ''is ' 
supposed, by Sir Isaac Newton and others^ to ar|se 
vfrom effluvia emitted from thcrespecftiTe bodies; 

Obs. — This idea has been combated by Sir Richard Phil- 
Kps, in the Monthly Mng. Oct. 1 , 1811, He asks, how anj 
effluTiacan take bold of distant bodies; and what connec- 
tion can exist k>etween sncb effluvia, and the body whence 
t'ley A0wedy to occasion them to solicit another body, to 
return with them back to it? He then suggests, that ^11 
»pace i$ filled with an ctherial^ elastic medinm, except 
in the points occupied by matter, as the Sun, Stars, and 
Planets ; that this medium solicits to enter the foreign sub- 
stances of matter, in degrees proportioned to their density 
and peculiar construction; that these forces act in right 
lines infinitely extended from the substance; that the ' 
libenomenon of attraction arises from the interception of 
those iftfinite lines by other bodies ; that the forces must 
then be fiwite in the direction of any two substances; 
but iNFfNiTEin other directions; and that, of coarse, all 
bodies miist fall towards each other in the line whicl| 
joins their centres ; because they are pressed finitely \h 
that direction, but infinitely in every other. Thus^ 
bodies are pressed to the earth by forces infinitely ex- 
tended in their zenhh; but the action of those forces in 
their nadir is taken off, by the interposition of the mast 
of the earth. So, likewise, the pressure on tho earth is , 
always diminished on the side immediately next the sun ; 
wfail^ it is infinite on every other side ; and that pressure 
necessarily produces the phaenomeua called attraction. 

699. Extension is infinite; at least the hamati 
mind can set no bounds to it, but can add mil- • 
lions to millions of miles in every direction. 

Such matter as affects our senses;^ is^ howe?ef| 
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not Tisible ererj wbere ; but the spaces hetweem 
the stftrs and planets are supposad to be filled 
with a rare, elastic inedtuin. 

Solidity is a relative idea; and is measured hj 
us, ia the ratio of the attraction to the earth 
called weight. 

A cdbic foot of platina weighs as knuch^s 92 
cubic feet of cork^ or as 230,000 cubic feet of 
hydrogen gas ; yet the platina itself may be light 
cobipared with other bodies unknown, and the 
cork and the gas be heav^ in regard to others. 

Obs. — Tbe whole earth, in soKd matter, might, perhaps, 
be compressed into the compass of an orange; just at 
1000 CDlpic feet of elastic steam can he recompressed into 
its original foot of water. To suppose any void in crea- 
tion, is Blasphemy against the omnipresent creator. 

630. The property-of infinite divisibility will 
be evident, from the consideration that every 
particle of matter, however small, must have aa 
upper and an under side. 

The power of mutual attraction^ or rather, of 
universal pressure^ is proved by th^ falling of 
all loose bodies to thegreund, in a perpendicnlar 
direction, towards the centre of the earth ; by 
the motions of the planetary bodies round the 
sun; by the combined or curved direction of 
projected bodies ; and by the continually occ^-* 
lerated motion of falling bodies. 

Obs, 1.— The infinite divisibility of matter is evident, 
in the formation of animalculse, already treated of, and 
of the malleahility of gold. Seems are equally subtle ; 
and it is computed, that the millionth part of a gram of 
music, divides itself into seven qaadrillioni of parts, in 
scenting a room. So, also,^ the light generated by a 
ring]^ grain of tallow, diffuses itself over a space tw« 
• ffkiles round. x . 

S.-— Accelerated motioip, in falling bodies, is created 
^y new Impulses of attraction, or pressure, acting on a 
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'body already possessed of a given motion, and whick 
acts at every instant, as though po motion were already 
acquired. The motion is,' as the square of the trmes en* 
ployed in falling. Thus, — 

•Seconds of time, I, 2, 5, 4, 6, &c. 

' Their squares, 1, 4,^9, 10, 25, &c. 

^ Feet of motion, 20, 80« 180, 320, 500, &o. 

3. — Attraction, or pressure, is always in proportion to 
the quantity of matter in bodies; and it decreases by the 
same law as surfaces increase, i. e. according to the 
squares of the distances of the bodies from each other. 

4. — Light and heat observe the same law $ and decrease 
According to the square of the distance of the luminous 
body: because, as light and heat .diverge from a centre, 
their density on every surface presented to them, will ne- 
cessarily' be as the square of the distance, or radii of the 
diverging influences or rays. 

5. — Kepler ascertained, and Sir Isaac Newton demon- 
tirated, that from the combined forces of attraction and 
rectilinear motion, the squares of the periodical times or 
revolutions of the planets are, as the cubes of their dis- 
tances. Hence, the distance of the earth from the sun 
being ascertained, and the times of all the planetary re- 
volutions being known from observation, their several 
distances. are ascertained by a simple rule of propbrtion. 

6. The fdllowing are the conclusions of Sir Richard 
Phillips, relative to the laws of the planetary motions: — 
The rotary motion of a planetary body subject to 
» uniform external pressare, from a uniformly diffused 
mediifm, is « necessary consequence of a peculiar and 
nicely adjusted disposition of the .component parts In 
regard to their density. 

A rotary and centrifugal motion, 'is a consequence of 
the lighter parts being fluid,/ and producing oscillatioai 
against the denser parts of corresponding and competent , 
force, varying, at the same lime, the centre of motion. 

A motion of that centre in a circular oqbit, is acon- 
tequence of the csmMned force of the oscillations, with 
the diminished pressure of the near or inner side of the 
body in regard to a lai^r or centrical body, as in the 
earth and sun. ' 

Ah elliptical orbit inclined to the plane of the 
equator of the moving body, is, theri, a contequenco of 
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the arraigemeBt of an excess of the oBcillatini^ flaid is 
one of the hemispheres, — as in our southern hemisphere. . 
. No peculiar numerical laws of pressure io the univer- 
■al medium, nor any given centrifugal tbrce, are required ' 
to effect the motions of the planetary bodies. It is sim- 
ply necessary, that the powers should be uniform, noi- 
versal, and in a degree calcdlated to balance each other 
under the existing circumstances. Such an accommoda- 
tion of powers evidently exists, in a peculiar manner^ 
in an oscillating fluid, as applied to counteract the 
, uniform pressure of an universal medium* Its centrifugal 
impetus would mechanically be increased from a pound, 
avoirdupois, to millions of tons, as the inverse ratio of 
the squares of the distances might require. 

But no violence, or extraordinary force, belongs to. 
the motions of nature. It is probable, that the pressure 
towards the sou in the earth, for example, is little more 
than is requisite, slightly to destroy it& inertia. This 
pressure is easily counteracted, by 4he oscillations of the 
waters (a^d as nature does aothin^abruptly^ may we not 
add, that of the atmosphere also), so that the progression 
in the orbit between the poised forces is serene, .quiet, 
and grand ; not dissimilar, perhaps, to that of a balloon 
on a calm day. 

A centripetal impulse arising, therefore, from the 
pressure of the elastic fluid, or subtle medium, fliliog 
all space, inclines the plapetary bodies mechanically 
towards each other, on their near nt^es, by a very slight 
and finel}' diminished force ; which is counteracted, by a 
centrifugal force, created by a rotative motion; which 
again is itself a consequence, of subh an arrangement 
nf the integral parts of the masses, with respect to 
density and fluidity, as constantly varies their centre of 
notion. 

. The result of the combined forces, is a progressive mo- 
tion of all the systems of bodies round their common 
centres of motion ; such as we observe in the solar sys* 
tem \ and sucl| as doubtless exists in every system iu the. 
universe; whether of separate bodies— of planet and 
satellites — of .sun, comets, and planets — of sons amongst 
themselves — or of systems of suns io regard to each 
ptfier. 



XXX. Of Chronology and History* 

631. Chronblogy is the art which enables tts 
to measure and regulate time past, and time fu- 
ture : and History records, olasseji, and recounts 
events which /have happened in past ages ; and 
k, consequently, a register of the experience of 
mankind ; and a source of practical wisdom, for 
kings, governors, and person^ in authority. 

632* Nature divides time into days, nights^ 
and seasons* Savage tiations added the division 
of moons^ which are about 29} days. Civilised 
nations have agreed to reckon the period of the 
rotation of the earth round the 8un« and call it 
a year ; and they again subdivide this into its, 
12 moons (moonths^ or ^onthr.) 
" But 12 equal moons make but 364 days, and 
the earth is 365 J days going round the sun; 
Julius Csesar, therefore, varied the months as 
we now have them, so as to make 365 days. 

0(8.— The Hebrews and Greeks added an extra month 
every third or fourth year; but as the rtvolutioo of the 
earth wal a quarter of a day longer than 365, Cassar 
directed the 6th of March to be counted twice in every 
4th ^ear, so as to keep the reckoning of mankind equal 
with that of the heavenly bodies. This, however, >was 
not correct $ fqr the actual revolution of the earth is not 
quite a quarter of a day more than 365, but only .5 hours, 
48 minutes, and^57 seconds; consecfuently 11 minutes, 
S seconds, are gained every year, or a whole day in 131 
years. 

633. In 1752, this gain of 11 minutes, 3 se- 
conds, per annum, had <;^rried the reckoning 11 
days before its proper time; the style of reckon- 
ing,, therefore, was altered, and 11 days dropt^ 
by act of parliament ; the ^a,y after the 1st of 
September being called the 12th. 
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It "was settled also, that ia erery 400 yearr, 
threci leap-jears id three c«ntariefl should be 
dropt ; so that^ in future, the annual recurriog 
year will keep pace with, time, within two or 
three seconds per annum. 

<S3^. The year is also diTidcd into 52 zeeek*^ 
and one day over ; the weeks into seven da^s^ or 
rotations of the earth on Its own axis; those 
rotations into 24 hours; each hour into 60 
minutes; and each minute into 60 seconds or 
peri|>ds^ in which a pendmlum that is 39,2. 
inches long, will vibrate. 

The vibration of such a pendulum, or a ae* 
cond, is* therefore the first measure of time; hat 
a pendulum of a fourth the length, will vibrate 
haif seconds; seconds are also,' in calcalatioDSy 
divided into 60 thirds, fourths, &c. 

635. The Aames of the days of the week aie 
derived from the namjes of certain Saxon objects 
of worship:-^ 

As Sunday, or the first day, from the Sun, 

Monday, from the Moon. 

Tuesday, from . Tuisco^ a Gerihan hero ; 
whence they call 'themselves Tuitschen^ or 
Dutchmen. 

Wednesday, from fVoCten^ their god of battle. 

Thursday, from, TAor, the god of winds and 
weather. 

Friday, from Friga^ the goddess of peace and 
plenty. . ^ 

, And Saturday, the seventh day, from Seator^ 
the god of freedom. 

Ohs. — ^The Romans called the days after the planets ;-~ 
as Solis, Sun ; Lunss, Moon ; Martis, Mars } MercnriU 
Merco|ry ; Jotis, Jupiter j Veneris, Venus ;,and Satorniy 
Saturn. 



J 



'^^»«""^ 1 1 ■i^"I i» J ■ "^ - » ^r-^^pi 



CHRONQLOGY AND UISTOEY^ S77 ' 



r 

ff 636. The names of the 12 mooas, or months, 

I are derWed from the Latin, a^ under: '. 

m^ Jannary, from /aniij, the god of new-born iofants. 
If February, from Feftnia, the mother of Mars. * 

E March, from ifars, the 'god of war, the first month of 

■ the Roman year. 

K April, from^Jperio^ signifying (o open the y«ar, oj the 

r blossoms. / 

l\|fay, from Jfaia, the mother of Mercury, 
June, from Juno^ the wife of Jupiter. 
July, from JuUus Cassar, the Roman emperor. 
August, from jtu0ustus Cesar, the Roman emperbr. 
September, from Septan^ the seventh month of the Ro- 
man year, which began in March. / 
y Octol>er, from Octo^ the eighth month of the Roman 

1 year. 

November, firom Nwemy the ninth month of the Ro* 
man year. 

December, from Deqem, the tenth month of the Aa<^ 
man ye^r. 

63t. It will readily 1)6 supposed, that owing 
to the various lengths of years^ and the different 
modes of .calculation practised by different na- 
tions^ ^reat differences of opinioi|i.have existed 
in regard to the date of past events. 

The great difficulty was, to fix the period of 
certain ffreat events, as a sbrt of land-marks, 
from which to ascertain and correct others : 
these are— - 

Before Christ. Tears. 

The Creation ...>*: ;..... 4004 

The Deluge .^ SS48 

The Call of Abraham 1981 

The Departure from Egypt 4491 

*1Hm taking of Troy by the Greeks 1 189 

The Building of Solomon's Temple ^ 1012 

■ ■ ■ — * — ■ ." '• ■ ■■ ' ■■ ' *' 

^ * According to Cesar, the mother of Mara was Juno, and Fe- 
brnd vas a feast ef atonement, held in the noBth 4f PebriMirjrf. 
irUch, tihoQcr, riceired its name. , / - 
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The Boilding of Rome • iS^i 

The Death of Cyroi ...^*......; 626 1 

The Battle of Marathon 490 

The Death of Socrates S96 

The Death of Aiexaodef i SiS 

The Destruction of Carthage - r 14$ 

The Death of Julias Cesar ^ 44 

uifter Christ Yean 

The Defitmction of Jerusalem by Titos 70 

The Eastern Empire began at Constantinople ... 399 

The Death of King Arfhnr « . 514 

The Flight' of Mahomet from Mecca eSA 

The Death of Charlemagne 820 

Tb e Death of Al f red 890 

The Landing of Wniiam I. 1066 

The Death of Edward III. ^..> 1377 

The Death of Tamerlane « 1410 

The Discovery of Printing 1450 

The taking of Constantinople by the Turks 1 453 

The Death of Richard the Third 1485 

The Discovery of America • 1492 

The Reformation begun '. . . . . 1500 J 

The Spanish Armada Defeated ^. . ... . 1581 

The beheading of Charles 1 1619' 

The English Revolution 1688 

The Battle of Blenheim .: 1701 

The American Declaration of Independence. .... 1776 

TheFrendi Revolution 1789 

The Bank of England stopt Payment 1797 .j 

The Battle of Hlrengo 1800 

Napofeon crowned Emperor of|France - ...... 1804 * 

The Battle of Trafalgar 1805 i 

The Battieof Austerlitz 1805 j 

The Battle of Jena .r. 1806 } 

The Peace of Tilsit 1807 

Moscow burnt by the Russians 1818 j 

AU the Kings and Potentates in Europe sttbsi* 

' dized by England against Napoleon 1813 

li(apoIeon, abdicate^ ,' 1814 

-, restored and abdicated 1815 

Obs, — The preceding dates should be accurately re- 
membered by every one, who would talk and reason on 
bittorical factt. But there is an wrt. otslx^rt vcnory, 
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worthy of being Jcnown i by which, all ouniben and 
dates may be converted into syllablei, and added to the 
word to which the date belongs. For this purpose, a set 
of vowets and dipthonga, and a set of consonants, are as- 
signed to eVery one of the digits ; and in forming a date 
into a syllable, either vowels or consonants may be taken 
at plea^are ; thus, 

a e i o tt au ea ei ou y 
1S345 67 89 10 
bdtflspknz 

In the vowel-line, the 6ve first digits are represented 
by the five vowels, and 6, 7, and 9, are diphthongs, 
formed* froi^ combining vowels that make op- their naoi« 
bers.x £i are the two first letters of the word e%ht, and 
y for 10, is the occasional vowel. 

In the consonant-lines b is the first consonap^ and t, f, 
B, and n, are the first lette^ of their respective digits { d 
is the first letter of duo, two ; 1 stands for 5 or 50 ; p\ 
stands for 7, froip its full sound in septem, seven $ and z 
is ihe last letter Jn the alphabet. 

As the year of the Creation can never be forgotten by 
the lowest intellect, I sh^l begin with the Deluge, and 
dropping u^e, affix a syllable to Del, corresponding with 
2, 3, 4, 8. Looking; to the table, and taking d for 2, i 
ford, f for 4, and k for 8, I make the syllable difk, 
which added to del, makes deWfk, Or, to vary the ex- 
ample, I can make a difibrent termination by taking e 
for 2, t (br 8, o for 4^ and k for 8, which added to del, 
make deUtok^ either of which may be easily remem* 
bered ; but the former is to be preferred, because only 
one syllable. 

It is, therefore, an easy task for the student to- make 
syllabic terminations to all the preceding dates } and then 
commit the whole to memory. He may, also, extend the 
art to other dates, distances, and, numbers, and 2 or 300; 
such, Tf ill easily be recollected through life. 

638,^ History is one of the most agreeable 
studies; but nohappily, there are few atitheutit 
histories. 

The causetf oi^ political events are often uii** 
known ; and the real characters of those who 
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direct the affairs of mankind, are generally per- 
*Terted by prejudice, falsehood, or flattery. 

It will, however, be usefal in many respect^ 
to be acquainted with^the rerolations of em. 
pires ; and for this object, reconrse must be had 
to general and particular histories.^V^^ Robinm 
son^s Grammar of History; and tUso his An» 
dent and Modern HiHwy. 

639. It has been flready observed, that the 
fi^st families, or tribes, were shepherds or hunt- 
ers. The quarrels of these led to wa^s ; wars to 
conquiest; and cpnquest to increased dominion, 
and to empire. 

The first cohqueror, according to holy writ, 
was Nimrod, a powerful huntir; who built 
Babylon, and laid, the foundation of the Assy^, 
rian Monarchy* 

He was succeeded by his son Ninus ; who 
built Nineveh, and extended his d6minion8 all 
over Asia, from India to the Mediterranean, 

640. Ninas was succeeded by his wife Semu 
ramis; who for a length of time, wore ainan's 
habit, and ei^tend^d her empire over Egypt, 
Ethiopia, an d^her countries of Africa. 

Her son Ninias succeeded her ; and he had 
thirty successors, during a period of 1300 years, 
when Sardanapalus burnt himself in his palace 
at Nineveh ; and the Assyrian moniirchy was 
divided into the Chaldean and Persian empires. 

641. These empires continued separate, about 
200 years; when both were united by Cyrus, 
{Cycles) who establisded the second universal 
empire, called the Persian empire^ Mrhich Tasted 
more than 200 years* It was th^ conquered by- 
Alexander the Great, king of Macedon, who ia 
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^" ^n person established, for a few years, the 
third\tA^^^^^\ empire, called Me Macedonian 
empire ; ,j,'|cb included Greece, Asia from the 
MediterranuQ to ihc^Indies, and Egypt in Af- 
rica, 

(f42. On the death of A>xaader, v^hich took 
place at Babylon in the 33dy<^r of his age, ow» 
log to a ferer brooght pn by >citoxication, his 
▼ast donrinioQS were divided by his generals, 
who desolated the world by their nntual wars 
for many years afterwards. 

Poring these ages, ciTilization was conrfined 
to a few countries of Asia and Africa, and to 
(Grrecoe : the rest of the world was in a state of 
barbarism ; and nothing is known of its history* 
643. Soon after the death of Alexander the 
Great, in 3^3, (Alexan./e^ a new ^wer arose 
more to the west, the ambition of wluch in time, 
spread its dominions over barbarous-, as well as 
civilized, nations. 

This was the Roman empire; which com- 
menced from the city of Rome, built by Romu- 
Jus, in 753 (Rom-pu^) before Christ. By de^ 
gtees it spread itself over Italy; thence to 
Greece and Africa ; afterwards over the civilized 
parts of Asia (except Chipa ftnd tndial) ; and 
> finally over all £ur6pe, even to Scotland^ and 
became the/our//^ great monarchy. 
' 644. Greece, in its greatest extent, included 
Hellas, Thessaly, Macedonia, Thracia, -Pelo? 
ponnesus, and some colonies in Asia. 

The most remarkable events, which took place 
in Grecian history^ werc» the invasion of Greece 
]t>y ^erJies^ 480; the Peloponnesian war ; and 
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the redactioD and sabjogadoa of Gree^> ^J^ 
Philip of Macedon. 

The most celehrated political ar* °^^^^^ 
characters In that count^;i wpr^\^'^^^^^^ », 
Themistocles, Arlscide^ Pcriclwi, Cioaon, Lj- ; 
Sander, Alclbiades, IMrasybolas^ Conon, Epa- 
mioondas, Agesilax^v |PhodoB, asd Xenophon. 
645. The Rc^an empire, in the time of Aa- 
guatus, was branded on the west^ by the Atlan- 
tic and NoKhern Ocean ; 6n the north, by the 
Rhine and the Danube ; oh the east, by the £u« 
ph rates ; and on the south, by the sandy deserts 
of Arabia and Africa. 

It extended above two thonsand miles in 
breadth, and more thab three thousand in length, 
of chiefly, fertile and well-colti? ated land. 

646. Among the most celebrated characters 
of Rome, may be reckoned Junius Brulus, Ca« 
millus, the two Scipios, Marius^ Sylla, Pompey, 
Julius Caesar, the two Catos, Cicero^ Brutusv 
Cassius : all of whom iourished in the time of 
the Republic. 

The most remarkable events of Roman his. 
toiry were, 

The invasion of Italy by the Gauls under 
Brennus, who plundered and burnt the city of 
Rome : 

The subjugation of the Samnites, after a war 
of thirty years ; 

The invasion of Italy by Qannibal, the Car- 
thaginian ; 
The reduction of Macedon and Greece; 
The fall and destruction of, the fine city of 
Carthage, after the third Punic v»r ; 
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The divisioa of the empire ipto east and west, 
by CoDstantioe ; 

And the annihilation of the Roman power, by 
the Goths, Vandals, and l^urks. 

647. The extensiTe empire of Gerroanyy the 
head of which was, till lately, called the Roman 
emperor, subsisted io its late fbrm, from 912 till 
1808. 

The most remarkable events whid^ took place 
in Germany, were 

The contentions between the emperors and 
the popes; 

The rise and progress of the reformation ; 

And the union of the German empire and the 
kingdom of Spain } in the person of Charles V. ; 
who was the most celebrated emperor of the 
house of Austria. 

648. The French monarchy commenced 481. 
The most remakable events which iiave taken 
place in France, were 

Th0 subduing of the greatest part of Europe, 
by Charlemagne; 

The conquest of the greater part of France 
by the English, under Edward III. and 
Henry V. 

The successes and defeats of Louis XIV. ; 

And the late revolution in 1789. 
, The victories and conquests of Napoleon la 
Grand, 1795 to 1814. 

The most celebrated sovereigns of France, 
were Charlemagne, Henry \\. Louis XIV. and 
Napoleon, crowned emperor in 1804.. 

649. The English monarchy includes England, 
Scotland, Ireland, and Waled. I'be Saiu>n)iep- 
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cby «u united in 837; and tbas was laid (be 

lodation oflhe kingdom of Eogland. Tbemott 

narkable erects in-flnglisb history hare bt«ik 

The iDTOsioQ of the Aomans ; 

The snbjugdtion'by tfae Saxons; 

The accession of the Danish prince Canute ; 

The conquest of Rn|laad by the Normans ; 

Tbe contests between the houses of York and 

incaster in the fifteenth centsry ; 

The beheading of Charles I. ; ' 

The revolution in 1SS8; 

And the separalion of America, 

The most celebrnted soTcreigns of England, 

n been Alfred the Great, Edward I., Edtrard 

I., Henry ¥., Elizabeth, and Williani IH., 

650. In ancient times, tite names, as welt as 

e divisions of countries, were diifereot fron) 

hat they are at preseat; their correspondeBce 

given beneath ; ' 

Ancient Latin Jiamti. Madem Names, 

BOdiDBTia, Scandia, Tel " '~ 

Baltia Norway, and SwedcD. 

ritofinai ....• Lapland and West Bottpia, 

iODts , .. .Sweden proper, 

itK et Hilleiiooei Golhland. 

nniDgia .., Finland, 

leraonniu Cimbrica Jutland. 

rmatla Enrupc ...;.. ..Runia ip Earape. 

rrl et ^til tel OtdoD«i,.LiTODia and Eathonio. 

dlia Prance. 

:lte Nonnandy, Brittany. 

jultani GajjCDigM and Oaienne, &c. 

ilobroges, Centronei . . . . Daupbine and Sayoj. 
^ngoDci, ^ai, Sequsni ., Burgundy ^d FraiKfee- 
conple, 

Luletia PariEiorum Paris. 

Pr<«il Holland and FVieslMd. 

W^i ,..,,,Uirecbt and thf u)Bii<h pf 

t|ie Rhiiie. 
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JBdge, &c Netherlands, 

Manapiiy Tungrii Dutch aivd Angtrian Brabant. 

Tozandri Antwerp. 

Nationeg GermaDicas Germany. 

Saxones Upper, Lower Saxony, *c. 

Rfaastia Bavarta. 

Yindelicia ..,^. Swabia. 

BoiohaBuilm ..Bohemia. 

Germano SarmatiB Poland. 

Hispania, Tei Iberia Spaia. 

GallfBcia . . < <;Gaincia, Astoria, andBiscay« 

Tarraconensia Navarre, and ^talonia. 

Lusitania... Portu^l. 

Helvetia Switzerland.. . , 

Ambrones. Bern, Fri burg, Basle. • 

Tigurini Schaffhausen, Zurich, &c. 

Italia ..' Italy. 

Gallia Cisalpina Fiedmont, MUaPi Venice. 

— — Narbonensls .....;•• Langnedoc. 

- Togata • . .Lombardy, 

Samniom, Apniia, Gampa 

Marsi * • .Kingdom of Naples. 

Latiam, Umbrta, PicenAm, 

^c. ....The Popedom, 

Sicilia, Sicania, vel Trina- 

cria Sicily. 

Sardo, vel Sardinia ^ y Sardinia. 

Cymasy vel Corsica 1 Corsica* 

Melita ...Malte. 

Dacia ...' .Transylvaniat 

Pannonia ' «. .>.Sclavoniit 

lilyricum Croatia, 

Eptrus Albania^ 

Tbracia Romania. ' 

Pelopdnncsus Morea. 

Corcyra Corfu. « 

Cephalonia Cepbalonia, ' 

Creta. ', ^. . « • .Candia. 

Eubaea. . . . <.._• Negropont^ 

Britannia • • England, Scotland, & Wal^« 

Vecturionet Edinburgh.. 

Pict] ... .^. «... lAuark, Dumbarton. 

Scoti.. .' Ross. 

Pnmaonii Cornwall and Devonshire. 
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Regni ,,*', Snrryi Sussex. 

Simeni v<l leciii Norfolk and SnffbTk. - 

Coritani , . t • • • « Lincolnshire, NottioglKim* 

shire, Derbyshire, Sec, 

Ottadeai > •••«•« .Northiiaiberland ^ Durban, 

Brigaqtes . » . • We8taiorelaod,Ciinberlaad. 

Hona intula Anglesey*. 

Ordovlces Flintshire, Montgomery, &c, 

Bilaret . • • . % • . . • • Radnorshire, BreclsiK>ck- 

* fihire, & Glamoigailsliire. 

Hihenia, vel lorse Ireland* 

Blanii . . . « < Dyblin and- Rildare. 

Coriondi King- and Queen's Couot^'^ 

Thnle \ »..,...••.. . Sh«tland and Orkneys. 

Bbndes losnlaB ..•••«.... Wes&em Ides of Scotlao d. 

Mons^ Yet Mona Isle of Mao, 

Asia Minor J • . NatoUa, 

Babylonia^ Chaldsa Irak. 

Hfesopotamla • Dlarl>eck. 

Armenia ••• Armenia. 

Armenia Major Tureomaoia and 6eorg;ia, 

Persia I'ersia. 

Iberia, Colchis, et Albanja. Georgia, <3angea, and Da* 

gestan. 

Bactriana Balk,SabI«staD,&CaBdali9r» 

Susiana . . .'. » . . ' Chusestaa* 

Partbia « .Irak Agem. 

Sarmatia Asiatica Astraean. 

SinsB ^ Chinese Tarlary, 

MaaritaniaTinigitatia ....Moreeee« 
^Mauritania GsBsariensis .... Algiers, 
Numidia, Africa Propria ...Tunis. 

Tripolitana Tripoli.- 

Cyrenaica, Libya Superior. Bareo. 

^yptus ♦..Egypt. 

Lybia Inferior, Gastulia-. . . . Biliduigepid* , 

Solitudines . , . '. , . . Zaar a, or the Desert* 

Antololes ..... .^ Negrolaod. • 

iBthiopis, et Lybltt pars. .Upper Ethiopia* 

JEthiopise pars Lower Ethiopiar 

K. B. For other particulars, consult Dr. Robinwm's 
Grammar of History, and his Ancient and JtfoderD H!b« 
tories. 
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XXXI. Mythology* 

•651. Mythology, FaWe, or Fiction , is the 
creature of the' ioiagiiiation, aod deriyes itft ori-* 
gin from a loTe of the marvellous and -vronderf 
ful ; a passion, of which legislators and teachers^ 
in early ages of society, took advantage. 

Obs» — These tales of ignorance, barbarism, and in-^ 
perstition, fill a large portion of many bo,okf of educa* 
tion : but I think thesfe few pages quite enough onto 
obsolete and useless a subjept. 

653. As a means of ciYitizing the world/ the 
priest and the poet, among ancient nations, made 
use of the same means to convey their ma&img 
und instructions to the vulgar* 

It was often> also, a mode of honouring what- 
ever was useful or honourable In nations : th« 
Chinese having their Fohl; the Hindoos, their 
Brahma ; the Greeks and "Romans, their J«« 
piter ; and the Scandinavians, their Woden. 

653. Mythology wa& first reduced to a-sys- 
tem by th^ Hindoos ; and afterwards, by priesti 
of Egypt, who wer^ the depositories of Easterik 
learning, as well as religion, and who monopo- 
lized all the arts and sciences. 

654. Fables are the tales of former times^ 
when there existed neither records nor ehrpno* 
logy. 

By the Chinese mythology, Fa or Fohi^ pro« 
bably (the Noah of. holy writ,) the founder of 
4heir empire, was born in a supernatural man. 
neir, and was inspired by heaven with know- 
ledge which qualified him to teach all arts and 
sciences, and compose their laws. 

Of their Cof9/iiau«| they believe, tliat he wu 
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not born as other men ; bat able to reason pro. 
foundlj from his childhood. 

655. The invthology of the Hindoos Is miudb 
connected with their casts or tribes; into which^ 
the Indian nations are divided. ^^ 

Some of their fables relate to the creation^ the 
general deliige^ and toVishnn or Brahma; who, 
tiieysaj) was miraculously born ; (inSweta, the 
White Island,* or Britain*) and that at thirty, 
be began to promulgate his doctrines, which 
I have since spread all over India, and a great 
partof Asii^ 

His principal dogma, was that of the transmi- 
gration of souls, after death, into the bodies of 
other animals ;-*a doctrine which gave rise to 
idols in the shape pf monsters, quadrupeds, &e« 

656. The Persians supposed the World to 
have been re^atedly destroyed ; but repeopled 
by creatures of different formation, who had 
been successively annihilated for disobeying the 
Supreme Being. 

Their mythology related to the exploits of 
Tahmnras, one of their ancient kings, who at. 
tacked and vanquished the daemon that opposed 
the happiness of the country; and also to the 
labours and adventures of Rostan, another Per- 
sian chief, similar in character to the Hercules 
of Greece and Rome, , 

657. In the Egyptian mythology, the revolu. 
tions of the heavenly bodies, are referred to thp 
reigns of their early moiiarchs. 

Hence, the number of years included In tho 
reigns of the superior gpds who filled the Egypt, 
ian throne; and to thesei they sajr^ succeeded 
twelve demigods. 



^ TliBlniiigiiMUfy vsplaits 9bA al»»iwda4vientiires 
of the gods and demigods, furniskfid ^m mexm 
llftufltiii)« fsiid of wytteiogicftlTOHMtiice* 

6kS. Tlie odtedturet' flmi dxploitift of (hm$p 
Oris, Tjphon, and Im^ iand ik^' tr»i9fo««lfttieQt. 
of the gods Into Yarioiaf amntalfl, aite ike fpHn. 
datiMs of the figy|>iiaiv n^thologyk O^olf 
animate and imnntts wera^ at fitst, C9#fiteid M 
Mibkbis of ibe ^ifiea, and wece w«^f sUppe^. at 
deities* . . 

Thus, Jupiter Ammon was wonship^ed HsdeK 
Hk %ui« of araii^ Apis^ ma cow ; QsiHmat 
a bull; Pan, as a|fOat $ Thtfiii, or Meec9r|^y,ii$ 
aa ibis, &c, 

€69. Th(M&^ or lifereary Trtsiiiegbtiiif,fjvi9» 
also rqiresented as the i»vitiitor of ItHemf goo* 
metry, astronomy, music, architfclure, M^all 
tto brandies of s^ienoe and phih>Bopby^ la wJtAch 
there is bo dioabi, ^he Egyptians grafttiy exoail«d» 

660. ^The mythology of Greece is parttjp 
foonded on ihat of Egypt; and is furoisliedi 
MeAj by th« adventottt of Japitear, J^uao, .jifim 
serta, Ne^ono^ Vrans^ iMars, Vuloaoi y#rt«y 
Apollo, Diaaa, Oarca, and Meraory. , 
* Besides these twelve deities, called the soiio* 
flor gods, there were seoood aadlMrd 4a9ies of 
goda, aiid*a nuUkude ofoiherS) «C^ inbriar 4^ 
aity, but contoctMl with them. 

K61. luffker^ or the Tlutnd^^t, Was oateem* 
e^ the most '^ow^rful of the Chreoian goda, a«4 
wts* eon ef Saturn knd SlMia. After deli vmr^ 
his fether froif^ the tyranny of the Titans^ he be* 
eame ttiitfstor of ^le ae^etse, which > he dMdfMl 
w4th Ms brothen } Yiesecrfaii ^m^tm fm AUmi^ 

%9 
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gWing the sea to Neptanei and the iqfernil rem 
gions to Plato. 

HaTiDg overcome his enemies, he gave himadf 
over to all kinds of pleasure; but notwithstand^ 
lag, obtained universal homage and worship. 
■ He was the king and father of gods and men ; 
his power extended overall the deities, and OTeiy 
Aing but the Fates was subservient to him. 

He was the Vishnu of the Hindoos, the Osiris 
of Egfpt, the Ammon of Ethiopia, and the Be« 
las of Babylon. 

' 6612. Juno J (he sister and wife of Jupiter, was 
finnous for her jealousy, her implacable re. 
Tenge, and her quarrels with Jupiter. She pre^ 
MA over empires and riches; and was wor- 
shipped with solemnity, as the protectress of 
married women. 

She had three children, vizs. Hebe, Mars, and 
Vulcan* Iris, the rainbow, was her chief at. 
teodantt 

663. Jtflneroa, the goddess of wisdom, sprung 
from the head of Jupiter; she was th^ patron of 
the arts, and an emblem of wisdom and prudence. 
The cock and the owl are emblems of her valour 
^nd wisdom. 

^ 664. Neptune was worshipped as the god of 
the ocean* He was ruler of the seas, and held 
dominion over all maridme affairs. Polyphe* 
Bins, one of the Cyclops, was his child, and a 
l^ant who devoured all who fell into his hands» 
. 665. f^enutj the goddess of Iovh and beauty, 
mUi to have sprung from the froth of the sea; 
•a the surface of which, slie was wafted in a shell 
Hq (Ihi Mland «f Cytjiera* Qa the sea, she 
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iSitrtfOBiided by Cupids, Nereids, and Dolphins.; 
and in the heavens, her chariot was drawn by 
doTes and swans* 

666. Mars^ i^as represented as a warrior rid- 
ing in a chariot drawn by horses, driren by A 
Fnry : Discord preceded them^ and Distrac- 
tion, Rage^ Fear, and Terror^ attend^ his pro* 
gress. 

The dog for his vigilance, the woM^ for bis 
fierceness, . the rayen for feasting on the bodies 
of the slain, and the cock for his watchfttlnesd^ 
were dedicated to this god of wy. Bellona was 
his sister. , , 

667. Vulcan was the god o^ fite and of work, 
ers of metals, and the inventor of the art .of h- 
bricating arms and utensils from metals. Tem« 
pies were erected to him at Athens, Rome, &e. ; 
and at MempiuS) a magnificent one was dedl. 
cated to him, before which stood, his statue s^ 
T^nty feet high. 

He was said to forge the armour of the gods^ 
and the thunder of Jupiter. He was the son df 
Jupitei*vthe husband of Venus, and the father 
of Cupi^. ' .- 

668. Vesta was the daughter of Saturn, and 
the goddess of fire i an altar was raised, to her ; 
■and virgins, called Vestal Virgins, were emploj- 
ed in maintaining the sacred fire which, burned 
in. the temples it\ honour of the goddess. 

Oba, — The temple of Vesta at Rome, v^as supposed !• 
contain, besides the sacred fire, thehousehold gods which 
Antfas sated from the destruction of Troy. 

669. Apolloy the son of Jupiter and Laton% 
preluded over the fine arts^ and was skilled In 



the pttL^ce of fliusl^;- hels represented nM hh 
lyre, and crown of lnurth 
. Dianu^ the sister of Apollo, irfts goddcn «f 
dhastity, of th^ chaee, aad of ^e woods. %^ 
^aa ildored as Lona iti hea'reB, as DiMia oa 
earth, and as Hetatefa the mfcraal regions $ and 
"Was generally attended by Citpid, ByflMn, and 
the Hours. 

6^0. Cereij the goddess of prodaction and 
ftrtility, said to have taught the art of tilMtog 
the earth, sowing com, and making bread % Ae 
had a daaghtei^adfed Proserplneb 

671^ Mercurt/^ the messenger of thogadls, was 
fh^ ibTentpr of letters^ and ^ th« arts and sci. 
iitcifs ; kFso the reformer oflangnage, aad deaou 
mhiaterf Q\ermes, for Mft ^lo«{iienpe« Ho it ra* 
pfesen ted with wtngb ixed to hlii*«ap aadaai}- 
oals; and In Ms hand, a cad^ai^ns or watfriy 
rounr! which, are entwined serpen ts^ 

67^. There were also numerous odwr dMoe 

Sersooages, who had iaferiov patfei assigned 
\enl ;' as 

' §atutn^ fbo father of Jnpitor, atod' Mt of 
.Heaven aii4 Earth. His wife was Riiea) or 



'Pt'uth^ the son of SatuAi Hind @pi^ Idngof 
. ih'e infernal' regions, and riilJEir of the dewd; a« 
called fVom his teaching the Htes of iMirial. 

Bacchus it/ho ^rei;rtfed*^ot^/*<the gvapO) itfftd 
'tlfe' gM of wine. 
'' jBebe^ the ^otjdess of yonlfi, Ac. ' 

573* The three Graces were d^i^ght^rs of Ja- 
'pUer/hy Eurynodife^^ and the ninfe'Jlfir^e^, by 
lin^mosync. He was also the fath^ir 6tJlpolU 



MTtHoi;oc^ir 293 

and Diana, by Latona; and of Mercury i^ by 
Maia.— -Mnotf, Rhadamantkus^VLXiA JEcuSyVfet^ 
inexorable judges, who examined the dead. 

Tisiphoncj AlectOy and Megwra, were the 
gaolers and executioners of Tartarus^ or hell^ 
armed with snakes and lighted torches* 

Charan conducted the souls of the deadacro«i 
the StyXf where they drank the waters of JLethcy 
or oblivion. 

dJAn The Elysian Fields were the paradise^ of 
the good. The Fates were Giotho, .who held tht 
distaff; Lacherisy who spun th|{ thread of des^ 
tiny ; and Atropos^ who^ with his scissars, cu^ 
it asunder. • . 

Hercuks, or Alcides, the Tirtuoas he^o of 
antiquity^ was the son of Jupiter and Aljcmena, 
4lld performed twelve famous labours, among 
which^ were the killing of the Nemaean lion ; 
and the cleansing the stable of 3000 oxen of king 
Augens in one day, which had not been cleansed 
for thirty years. . \ 

Amphitrite was the mother of the Nereids^ 
who with ayrens au4 tritous,. attended Neptune* 

Samnus was the god of sleep; Morpheut^ of 
dreams ; Erebttsf^ of darkness ; Nox, the god* 
dessof n^ht; Pluii48y the god of ricl^es| and 
Momus qf folly, 

675. In the mythology of the northern na*, 
tions, Odin or ffp4en was the chief divinity. 

His exploitsand adventures furnish the princU 
pal part of their mythological tales. He is sup* 
posed to hav6 come from the east^. and is repre-7 
aented as tiie god of battles, and as. kiiltog thous-- 
alids at a blow* ' 

: ' . • 2 » 3 ■ • 
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His palace, called VMaUoj was situated In the 
City of Midgard^ where the 8oiil» of heroes who 
bravety fell in battle enjoyed supreme felicttfy 
and 'ipeiit the day in hunting matches or com- 
bats; am) at night, assembled in the palace of 
Valhalla where they feasted on the most defi- 
dons pronsions, and solaced themselves with 
mead, th^ ScandinaYian nectar^ oni of the skolts 
of their enemies. 

676. Sieepner was the horse of Odin. « fVdm 
Heioj their heTI, comes our word hell ; and from 
^nnOy the wife of the evil genius, comes our 
#ord Slh. 

They had giants also, called Weynar^ Far» 
iaufer^ ^upher^ and neUufida; anda prophet 
called fbla^ whence eomes onr word/od/. 

Their Fdlnspa^ or book of prophecies, eoft* 
Mncd thfe history of the woild? the ^irfes, &C. 

XXXIL Drawing^ PainimgH ip^* 

ffTT, Drawing is 6iat art of pdlished society, 
which teaches us to represent and pFeserre tfte 
likenesses of men and things. It is a seihree of 
pleasure; because it enables ns to familiarito& 
ourself es with the most lieantiful and gmctff^l 
objects; and it is, nt all times, an agreeaWe te^ 
creation. 

It ift practised on paper %itb chalk, l>laA^ 
lead, ci^ayons, Indian ink, and* watt^ <5<HaiiM ; 
and hn board and canvas, with oif colour^. 

«»* See Haniltda's PmcHeal SMlbciitoiif Uiawliig^ 

678. In learning to form the h^ndl) tll# sto* 
denl" should I)tgin witb circles. Orals, cones, 

7 



f^Knd^f^, 'tod globi^s; fti»dthoN»}fttter he^oBtsd 
shadow, »o as to give the effect of 9oHdUy*>^nei 

He may then proceed to itialiiiiiate <obj«et9, 
flowers, f Hiits, tfeeR, and hou^' giving eaeh il 
proper light and^^ade; fbetico, to sHfiAoials 
aiid finiilly, to thebttnan fi^ute^ at ftrst Aaked^ 
aiid then clothed. ' 

679. To dra^ a !<iadfteape at groiipet>f figures, 
a knowledge of perspeetii^e id-feqnii^d^.atid this 
is nothing more, than the art of f epresentitlg 
eVerjr object- fn Its pr^iyper bearing, and ondef Its 
proper aoglb, ^bi(;h angle ief^iitways in pr0^ 
portion to th& disMnc^af the ohjeeifPdin the i^e, 

'5n%t coAci^ptlons shonld alsd'lks fbrmedof 
HgHt and shkdcf; th^fdilMntion of which, Istho 
obvi<^iifr pi^m^i^le^'-^tliht *^Ae li^ht id$My9 pro- 
ceedsfrom one point; and, dbnse^ttetltty*, th»ta11> 
slikdoW^ fbll one Wa^. The^ ime ^^pmitioxi of 
ligbt aitd shade^ i^ tf^Udreikf.' < 

Obs^-'^To give effei?!'!*' partfcqlar dtjecis, tke stndoBi 

tbJ3 for 89i)ie tXmfh if h^ have gqiMiis or tEi9tc, he wi)l be^ 
^Q to copy nature, avd aiterwar^s^ contrWe for hidaself, 
atid design originally. ' 

680. The art of drawing in pers^scti^^e, pur*' 
poses to represent every object in its proper 
place and relative size atacl figure, as it is seen 
from the spot where the;vlew is taken. 

The eye of the draoghti^an is supposed to be 
fixed ; add"he ts* 10 po\irtray erery object, as 
though he saw it on a pane 6t glass, the size of 
his paper or canvas. 

The general principles dre not difficult, pro- 
Tided ivf6 or tKree tectrotcat ttnm a r e w ell un. 
derstood* ' 
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. g^ yund^fi/ttiitf, is the plane or Itrel, 
^ ^ the speetator, and the objects 
*^^ \wn? stand, 

^^e fUmt% is a supposed plane 
, perpendicularly upon the ground. 
^; and on this piane^ as on a pane of glass, 
che images of .objects are supposed to be inter- 
cepted; so that their perspective appearance, 
when drawn, is the appearance they would have 
on this plane. 

The ^roufi(i-lin«, is the line, on which the 
perspective plane is supposed iK> rest. 

682. The powi of sighiy is that point in the 
perspectire plane which is nearest or opposite 
the eye ; and is at the same praportional distance 
from the ground.line, as the height of the eye is 
above the ground-plane. 

The harizofUal lifie^iB a line upon the pet« 
ipective plane, drawn through the point of sight, 
and parallel to the ground.Une. 

The perpendimUar^ is a line on the perspec- 
tive plane, drawn through the point of sight, 
perpendicularly to the ground-line^ and to the 
horizontal line. 
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Hm p^lnt A, where Ihe perp«ndfo«lBraD4 h^rieaatal 
CM»8» H tho point of Bifiht, or vAnii^ing p«in^ <>£ all liam 
perpendicQiar to the perspective plane. 

683. Points of distance are points on the per- 
sp«ctiTe plane uet off from the point of sight; 
iometlmes on the horizpntal line,, sometimes on 
the perpendicular; — at the sam^ proportional 
distance from the point of sight, as the eye itself 
is from the objects. 

Measuring points are points, from which an j 
lines in the perspectiye plane are moasurecl, by 
laying a ruler from thjcm to the divisions laid 
down upon tiie gro««jd**Uiie. 

VaniMng pwni» are pointb, on the penpee^ 
tive plane, in which paralkl lines seem to mee«| 
or vanish: * 

684. The rnles for dirawin|r ar^, 

1. ThUt all Httes perpendicnlar to the ground, 
plane, should be perpendicular to the gtoiind* 
line; and all lines parallel to the perspectiTe 
plane, must be drawn parallel tp each other « - 

%, That all parallet Unes tneetf or hoDe tanish* 
4ng points^ in some part of the perspective ptoie. 

3. If the lines lie updh the ground- plane, thef 
will vanish somewhere itl' ihie horizontal line ; 
which ib, therefore, called' the viOiishii^ Ihie of 
the ground- plaYie. - *' 

4. If parallel Ihies be peri^endlenlar to the 
ground, line, they ^Hlf Varilsh hk the pefkit of sight 

5. If they be obUc]fiie to the grotind-line, or 
have a declination frpm sndh perpendicular, then 
the angle of thi6 obHqoity or declinatioit must 
be set off. 

685. All the measures of llnesupon the ground- 
plane, are to belsdddown upoQilihe|nMiiid:Une, 
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aod the measQf ing point of all lines parallel ta 
the ground.line, is either of the points of dis^ 
tance on the horizontal line, or the point of sigVit^ 
The measuring point of any line, perpendi- 
cular to the groutid.line, is in the [mint of dis- 
tance on the horizontal lici^ ; and the measuHng 
point of a line obliqae to the ground. line,' is 
found by extending the compasses from the Ta- 
oishiog point of that line to the point of dis- 
tance on the perpendicular, and setting it off oa 

the horizontal line. 

' Oft*. — The above rnlet committed well to memory^ 
will, with some practical instmetions from a master, or 
iMr practice only, enable tbe tciideiit in drawini;, to place 
all bif ol^ecte in due perspective. 

686. l^he art of painting in oil-colours is the 
most deservedly admired ojf scientific arts, wheii 
carried to perfection. The requisites of a great 
painter are. 

Correct drawings without which, all other 
art is lost. 
. Just perceptions of grace and beautif. 

Invention^ which implies a perfect knowledge 
4»f his subject in all its relations, aod a choice of 
i3ie subject adapte4 to his art. 

C^mposiiion^ or theflgrei',ahle distribution^ and 
effective grouping, of his 6gures and objects, in 
his rough,. preparatory ^sign, 

OohuHngy or the imitation of nature in her 
happiest moods ; and thi^ branch of art avoids 
all violent transitions aod unnjitaral glares, and 
renders distaiit o(>jectii (ess distinct than near ones. 

687. f^ain tings, in regard to their subject, 
lire called historical, landscape^ or portrait: 
and to. the painters^ they. are dividetl into school^ 
•r countries ; 
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A» tbe Italian school, 

Hie German school, 

The Flemish school. 

The Dutch school, 
L The French school, 

r And the English school. 

Each of these schdbls has treated the prae« 
tice of painting in its pecaliar manner, and each| 
with exquisite beauty and admirable effect. 
I Obs. — Nothing can be more unlike, Ihao an historical 

painting of the Italiaq and Dutch schools; nor thaoa 
portrait of the German and English schools | yet, each 
has its admirers, and distinctive merits. 

688. The great masters of the Kalian school, 
were Michael Angelo, Raffadle or Raphael, Ti* 

: tian, Corregio, the three Carraccis, Carlo Ma* 

ratti. Carlo Dolci, Guido, del Sarto, Parmegia. 
\ no, SaWator Rosa, Romana, Caravaggio, Paul 

^^^ Veronese, and Guerdnp : besides a hundred 
t^ others, some original^ and some copiers of the 
■ great masters. 

The great psunters of the Germdu schools 
were Albert Durer, Holbein, Kneller, and 
Mengs. 

689. Of the Dutch school, were Rembralidt, 
Gerard Dow, Mieris, Ostade, Polemberg, Ber« 
ghem, and Wouvermans. ■ 

Of tBe Flemish school, were Reubens, Ten* 
iers, Jordaens, and Vandyck. 

The i|dmired painters of the French school, 
q^re Claifde, Ppussin, Le Brnn, liC Sueur, yien, 
and DaYid. 

The Spaniards also ha^e had their Murillo, 
and Velasquez. 

690. The eminent painters of the English 
tehool^ are Hogarthi Wright, Reynolds, WUsoik, 



West, Nortkcote, GaiDsborottgh, Mdrkmf^ 
Barry, Copley, Westall, Derii, ^irke, Tn. 
sham, Wilkle, Daniel, Turner, Gatrard, Law. 
rence, Pocock, Bone, Opie, aod «any others 
still livinff, whose works ttiay Ito seen in the an* 
nv^ oxMbitions oC tiie Rofld Academy^ 

XXXIII» Heraldry. 

6iU During the Boly Wars, and the ages 
when close armoor was wwn, thje warriors em^ 
blaxofied Of painled their thkldsy and wore eretts 
IB thdr kekkeHf io dtatingnteh thAm *n the field 
of battlo* f .' 

Theac weve, in MhscyliMnt periods, borne as 
trophies by their fanrilies; feind the methods of 
adorning a sUeM^were^redaced i0. a scienee; ■ 
still generally used, «i»d, .therefore, of caosfr- 
quence to be understood. 

662. HerAldfy is the art of blazoning or dis- 
playing c^ats of ama,; in. proper colours and 
metals, on the shield or escutcheon. 

The points of an escitldieon are nine /-^ 

Tkree, ea ibe upper par^y of wkieh, tb« middle it 
e&lled the chief ( that in the right corner, ^ dexter chief f 
and that in the left corner, the sinister chief, 

Thr<*e, petpeitdlcolarty io tb« ikiiddleffarl «f tlN^sbleld : . 
the first called the homuf'tp^itti; 4te ioemdi fthfe Jtts* 
point; the third, the navelrpaiiU, 

Three points horizontal^, at the bottom: the middle 
•ae called the base-point; the btllifr two, tbe dtxter ao< 
finister base points, 

€93. Thidtavfes are nnoorial ooioui*; as^ or, 
gold ; and argent, sil? er ; azure^ gnlcs, sable, 
f ert, and pnrpUre-; awd ermine and fair. 

0it.-^T|Mbs celeaft are rspreiMted es.«<Qpik^^laia 
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pHiato «• follow i 1. Or^ is Iibowb bj-tmaU pricks or 
pointt. S. Argent^ by the natural whiteness of tht 
paper, without any strokes or points. 3. J)iure^ by 
hatches or strokes aeross the shield from side tositfi}. 
4. OuUs^ by Hues from top to bottom. 5. Slathi^ by 
halcbss crossing each other. 6. V§rU ^J hatches from 
dexter chief to sinister base. .7. Pwepwre^ by batcbea 
from sinister chief to dester base* 8. Ttfnae, by cross 
Imtohesfrora right to left^aoA from leftto right, 9. Sun^ 
gtan^ by hatchet from right to left^ and oti^s from lido 
to side. 

604. Of tbe Bine honorable charges, 

The cvss signifies lUBIictionv for religion; 

The cAt«f denotes that the first bearer was a person ia 
authority; 

Th^ palt iniport» hftn sk itteil f ft itaiMog $ 

The bend shews him to hav<e beiM ^iaat ill war | 

Thnfeis denotes a Worthy g^nctai i • 

The fnesmfcAeon sbeWs hlra to have been one who #ii- 
.. armeid his enemy ; 

The chtiifr&n declares him to have been the head of hit 
family ; 

The saltier Im'pVtts he behaved honourably at feemo 
•f^e; 
» Aiid the bar shews him to have been lervlceabte in rait- 
ing fortifications. 

6^5, The lines which comjpiose oi< bound the^ 
charges^ are esteemed additional notes oC distinc 
tion ; as, invected, ingrailed, wared, nebulee^ 
imbattlcd,, regaled, indebted, &c. Thej^ are al« 
ways mentiojded in blazoning, ;^ as, a chi^f in-* 
Tected^ a pale ingrailed, a fess indented, &c. 

696. The field of the escutcheon, is general! j 
divided into two or more equal parts, by lineij, 
across the same : which partition must be men-, 
tioned in blaa^^ning. ^ 

Thus, if a line perpendicular to the horizon divide th^ 
shield equally, it is said to be parted, per |;a/e,- if the line 
. bo^rallel to th« horizon, it is parted, per pet; if from 
A i%htlQteft,ijt UpHrt«d^per«ft»dt< kpd sp of Bl9y •O^- 
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697. Cammdtii eharges are those figures wUdi 
j Are painted within the field of the escutcheon; 
{ and thej are taken from erei^f kind of beings^ 
I natural and artificial. 

/ «. AngeU^ cherubim^ &c. denote celerity ia bnsinesSy 
messengers of peace, &c. 

b. Men are honourable ensigns, as saints shew that the 
first bearer was some bishop, &c. jfleads shew bim to 
have done service against Saracens, Turks, &c. Stmdg 
or arms signify strength and fortitude. E^s denote his 
judgment. Legs and feet indicate his swiftness : and the 
heart iLnowledge and understanding. 
' c. Beasts of prey are more honourable than beasts of 
chase. The qiale is more honourable than the fenule. 
Tkt whole is nobler than any of the parts; the natural 
or proper colour is better than any other. Tiie free and 
regular posture, than the irregular and constrained. 

d. Of birds ^ the female is oiore honourable than the 
male, except the cock. Their native colours are better 
tbaa artificial r aii4 birds of prey, as eagles, falcons, &c 
are pioit honourable. 

«« Of fishes^ the dolphin is the primcipal ; and the most 
honourable bearing of fish^ is nayaniy or swimming ; the 
next, springing t and then hauriant, or in an erect posture. 

/. Jn^ectff are rarely borne in, arms; but the Ant de- 
notes industry ; ^nd the Bee, a laborious and beneficent 
person. 

698. The postures are of great accoant ; as^ 
CQuchant^ lying down; passant^ walking; com* 
hatant^ fighUng ; rampant^ reared on his right 
legs to fight ; saiiant^ leaping at ; guarddntj 
looking towards you ; regardant, looking back 
or behind ; dormant j sleeping ; seianty sitting 
with th^> forefeet straight; endorsed, two in a,ram- 
pant posture, with their backs towards each other. 

699. The chiefs, or heads of familit's, or houses, 
bear two sorts of chargis ; a label of three points; 
and border^ which are either plaiui componad, 
Indented^ ^c» For eonsanguiiiHji or kinsmeo^ 
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iQte differences are according to the branch of a 
family from which they originaliy descended^ 
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Firsts^ ^ 
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Second ion* 






Third son 
Fourth son 

Fifth son 

Sixth ion 



A label with three pointi . .nTO 
A creicent • 



I ea 



L 



A mnllet . . . . 
A martlet 

An annulet 

A fleor«de-li« 







A label 
A crescent 
A mullet 
A market . 
An annulet 
A fleur-de-lis 
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700. Since, these are the bearings of distinc*. 
jtion, for persons of the first house ; those of th4| 
second house, which is the family of the secoo^ 
son, have their distinctions as follow : § 

Eldest son 
Second son 
Third son 
Fourth son 
Fifth son 
xth son 

In like manner, the sons of the third house 
bear those differences respectively on a mullet; 
Ae fourth^ on a martlet; the fifth, on an ailnu- 
lei^ and the sons of the sixth house b< ar them 
on a fleur-de-lis ; and though there be (iiflerences 
for every son, yet there are none for daughters^ 
as they are all deemed equal in point of honour. 
. 701. Of hatchments, or fuoerala^t-fceev^m^n^f^ 
the following things are observable. 

2c2 
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1. WfaM ft tetclMlor dio, his arais mxf be dt^fled 
■iogle 9r quartered, bat nevfr impaled % aod o« the 
hatchment he may bear a crest, and the groand withott 
: the escutcheon, most be all black, . 
j 2. If a maid dies, her arms must be |llac^ Itt-a loxeD|€ 
; ^r rhombus, single or quartered, with (lie groaiid>^ 
I black ; and the JuUchmeat must have a shell oi «r. it Hi* 
stead of a crest. 

3. When a married man dies, hii wife's arms are im- 
paled itith his own, with the ground black on his side 
of the hatchment, and white on his wife's side. 

4. When the wife dies, the arms are with the ground 
on her side black, baton her husband's white; instead of 
m crest, her hatchment must have a shell over it. 

6. Ifa widower dies; his arms are impaled with those 
•f his wife, with a crest, &e., and the grotind is all black. 

6. If it be a widow, her arms with ht^ husband*s, are 
Impaled vTithlH a Iftzehge shield, with a shell OTerit^ in- 
■t^d of a crest, and the ground all black. 

7. When the deceased is the last of a family, then, in- 
stead of a crest or shell, there is placed on the hatchment . 
4 dbath*s head. ' Little shields, that draw hearses atpin- 
pMto^uierais, arc eldled eA^psronMS. 



XXXIV. Littraturf. 

703. After <he inv^htion o( kttersr the genius 
of man taking, difierent dlr<^^onsy some q? th^m 
exQeUed in poetjcj^l^ and soipe in prosaic compo- 
sitions. Tbese/s^ain assumed different charac- 
ters, accoird^ing t^ the subjects treated of. 
. ' Hcnce^j we have in Verse, epic pben^s^ descrip- 
tlVe poem8^>nd ^legiaci, dramatic^ ai^d satirica 
poems: ' 

Axi^ \x\ Prase -writing, iire have bistoricat« de- 
scriptive, didacdd, and epistolary compoaitiona 
of an almost iiifihitie variety of jcmds antil qua- 
Uties. 
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704; Poetry Is the glowing language of im- 
passioned feeling, generally found in measured 
lines, and often in rhyme. 
. . Most |jl^]|^nfc people have had their poets ; and 
among the Hebrews tl^ey were called prophets. 
* David was|fn inspired poet of the Hebrews :, 
- Homer, one of the earliest poets of the Greeks : 

Ossian, an ancient poet of the Scots : 

Taliesen, an ancient poet of the Welsh :— 

And Odin, an early poet of the Scandinavi- 
ans. 

7j05. The Greeks were -the fathers of poetry, 
literature, philosophy, aod arts. Homer was 
the first, and the prince of poet^ ; and he cele- 
brated the siege of Troy in the Iliad and Odys- 
sey, two epic poems, which never have, and per 
Jbapa> never can be^ surpassed. 

In thesaii^e line of poetical composition, he 
was followed, afler 900 years, by Virgil, in the 
£ncid : \ * 

By Tasso, after another 1500 years, in the 
Jerusalem Delivered : 

And by Milton, about 150 years ago, in Pa- 
radise Lost ; — the finest poem ever written after 
the Iliad. 

706. The Greeks, besides, boasted of their Pin- 
dar and Anacreon, in lyric poetry ; and of Aris-* 
iophanes, Euripides, Sophocles, and Eschylus, in 
dramatic poetry : 

Followed by them, among the Romans, were 
Ovid and Tibullus; among dramatists, Plautus 
and Terence ; of didactic an d philosophic poets^ 
they had also Lucretius, Virgil^ Horace, and 
Silius Italicus* 
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All these, were so many miracles- of bomaa 
genius ; an^ their works aflR>rd so many modfilt 
of their respective species of corapositj^*!. 

Ofts.-^M«fitoftbe works of the andents^T^, in senti- 
ment, if not in spirit, been trawlated into^nglisb. Tbns, 
we have Pope's aad Co wper'i Homer ; Dryden's F«r^7; 
West's Pindar; Col man's Euripides and Sophocles f 
Garth's Om'd; Busby's and Good's I, t/creftt»^ Francis'a 
Horac9 ; and others. 

707. Approaching nearer to our own times, 
as the literature of the ancients, after a \^^g night 
of monkish superstition and darkness, was re* 
vivad in Italy in the 15tb century; so the first 
exertions of modem literatare were made in that 
country : ' . , 

Hence, tfeeiri Dantef, Arioslo, 'Petmrcb, and 
.Tasso. '•'•'■ 

These were foUdwedk, in France,' by Raeine, 
Copaeille, Boite&u', Voltaire, Fontaine^and Deinie. 

And, in England, by Chaucer, Spencer, Shak* 
spefcre, Milton, Dryden, Pope, Thomson, Young, 
Collins, and Gray. 

708. Besides these great names, We have had 
in England, at least, twenty other p6e1» ; whose 
works would vie with others of any age, or coun- 
try. 

Thn^V.Wt have in didactic and sentimental po- 
etry, our G^dsmith, Cowper, Darwin, Mason, 
Addison^ Johnson, Akenside, Armstrong, Por- 
teus, Blackmore, W. Dyer, E;obin9on, Watts, 
Cumberland, and Dermody. 

In satirical poetry, Butler, Ansti-y, and 
Churchill. 

In pastoral, Shenstone, Gay, Gonniiighimi 
and Ramsey. 

In lyric poetry, Cowley, Smitby and Burns. 



iM 



Ofi»w*--Amdiig ndmlred living poets, may be named 
Wolcot, Hayley, Sheridan, Crabbe, Roscoe^ Sontbey, 
Coleridge, ^ogers^ Campbell, Bloomfleld, Wordiwortb, 
Co«t1e;iy^b^, (^Mman, Sfaee, Taylor, Barbaiild, By- 
Mn^MooRSpLtMas, Scott^ Dlbdin^ and seme otbers; 
^ose meiritOTQUiVorks.vill be impartially jndged and 
"^Stimatedbya^l^tai^e age;' but to wbicll, for the present, 
wecan only wish dne immortality. 

709. Foetry is classed under the heada epic, 
or heroic ; dramatic, or representative ; fyrie, or 
suited to Knusic, as odes« sopgs. See. ; didactic, 
or instriictive y ei^gfac^ or ^entiagtental and af- 
fecting; satirical, epigrammatic^ or witty and 
ludicrous; zx\di pastoral, ox descriptive of rustic 
life. .: ... 

Versificatipix, iri tl)e, English laogttage, de* 
pends on the oaodulatioa of ^he accent;^, and the 
disposition of the paM$^ It. is either rhyme, 
or recurrmg rbyrse, all^nale> or interchanging 
rhyme, - or in triplets ©f three lities i or blank 
verse, in which the metncal principle is in » the 
pauses, the lines Sowing into e^ch other. 

10% The heroic vorse consists of ten syHables^; 
and its harmony depends on the regular dijttri- 
bntion of accented and umccented syltabks ; and 
its/ character of solemnity or liveliness, depends 
pn ibe order of thpse syllables. 

Thus, when the accent is on every other sjriU 
l9|bl€> il isealled tumble verae; as, 

. A ai^jpherd's ^y, he. fitt^k^ no hiehtx n«m»% 
Led forth YkWjlock hesid^ the titstt Thtim»»~ 

710. The monotonv of./^ecurriii&^ ac.ceptt/is 
obviated* by the varied clispositionw t^c c^svgr({l 
pause. When this pause is qh the fQurtli ^ylla* 
b)e, the straiVi is smooth and aiqr ; as, 

. Soft is the strain {'when zephyr, gently blows. 
And tb« iin<»btl^8triaDi'f ' In smdcnbei mnmnirlUwt. 
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/ Or, it is stiH quicker, when placed ct the 

«econd syllable ; as, 

{ Not so I when swift Camilla scours the ^ain. 

711. The following, affbrd instandi^dfvarioua 

• pauses, which giveasraat^differ'eDlleffiscts to the 

lines: — ' ' . 

O friend | may each domestic bliss be thine ; 
Be no ttopleasing melancholy | mine. 

Or. • 

Me I let the tender office long eagage. 
To rock the cradle | of declintng age. 

Or. 

O cruel, beauteous, | ever lovely, | tell 
Is it in heaven | a crjme to love too well. 

7 J 2. The anapesHc, or dactyl verse> is where 
the accent falls on every third syllable; as^ 
I am monarch of all 1 survey, 
My right there in none to dkspuie; 
From the centre all round to the «ec, 
I am lord of the fowl and the bruU. 
6r, 
'Tid night \ and the 2an<2scape is lovely no more; 
T mourn ; \ but ye tooocflands | I mourn not for you ; 
For morn is apj»roacAiog, your chanrn to restore, 
Re/re«Aed with fresh /rogrance, and gUtfriwi^ with iem. 

Various other kinds of verses are to be found 
in the works of the poets; but the above arc the 
most common, 

713. The fir^ historian among: the Grbbks 
was Herodotus ; they had also Thucydides and 
Xenophon. 

The orations of Demosthenes and Isocratei, 
are master-pieces of eloquence. 

The moral writings of Epictetus, JEsop, and 
Plate, are deservedly cherished. 

la. philosophy; ^Jn^^tle was % nmvctpsal ^nd 
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wonderful geniuft; and Euclid and Pythagorai 
were the fathers of geometry and nrnaic. 

7hey also caffried painting and statuaiy to the 
bighest^^^Siifi ;. of the;|oriner, we bare no per- 
feipt specimens ^ but ^ statues of Phidiaa and 
Praxiteles ^i:e'sti]lun#valled« 
. :^14;. The Greeks were followed by the Romans 
in history, by their Livy^ Tacitus^ Justin, Poly* 
biusy and Sallust. 

In eloquence, by Cicero. 

In morals, by Seneca, Pliny, and Phitarch. 

In criticism, they had their Quinotilian and 
lionginus ; and numerous other writers in every 
branch of knowledge. 

The Romans were followed by the Italtah 
Gu^jcAUrdini, Davila, Petrarch^ Poggio, lco« 

Fkanci^. boasts of its Montesquieu, Voltairej 
D'Alembertl, and Marmontel. 

Germany, of ita S«biller, Kotzebae, Klopstock, 
and Widiand* 

And Spain, of its Cervantes and Lope^ de 
Vega. 

715» The genius of England, favoured by 
political liberty, has proved itself little inferior 
to that of ancient Greece; it has excelled in 
«very branch of literature. 

In historical compositions, ffe have had Cla- 
rendon^ Robertson, Hume, Gibbon, Beliibam, 
Roscoe, and Gillies ; 

In morals, Locke,. Addison, Johnson, Swift, 
Hawkeswortb, Paley, And Blair; 

Ip philosophy. Bacon, Heryey, Newton, Bovlc, 
CHarke^ I^riestley, HaUey,Frankun,Hunter, Berke« 
ley, and Jenaer ; 

la legislator, €ol^, * Blaokst^ie^ and Mans* 
field; 
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./ In mathematics, Briprgs, Newton, Simpsan, 
jEmenoB, Waring, and Huttoi; ; 
i In chemistry. Black, Prkst^^ and Bavy; 
■ In agriculture, Youn^ '. i.t*5? 

In romance, Richaiwn, FielcHljg/ Defoe, 
Smojlett, Slerne, and Bulriey, ; / ~ 

716. To concentrate and give efi^t to indi- 
Tidual labours, societies have, latterly, beea 
formed in all parts of the world : and on these 
now depend, in a great degree^ the further im-' 
provement of man. 

Thus, in England, we have the Royal Society, 
the. Antiquarian Society, the Royal Academy, 
the Society of Arts, and the Board of Agricul* 
ture. • •; * ' 

In France, there is the Imperial o^^oyal 
Institute; and at Berlin, Madrid, ^3 Peters-' 
burgh, royal societies like those c^London. 

America likewise has ita societies; and there 
are others in India : — all labouring for the promo- 
tion and propagation of kn(9wledge. 

Obi, — Effect has been ^vea to study ; and improve- 
ments have been accelerated, in every branch of know- 
ledge, by means of the Art of Printing. In England, 
alone, this art is the means of producing 800 new publi- 
cations p^r annum; besides 70 magazines, journals, and 
reviews ; and S50 sevteral newspapers. Of the Monthly 
Magazine, esteemed the best in Europe, nearly 5500are 
regularly sold ; and of all the monthly works, at least, 
100,000 per month. Of the newspapers throughout the 
United Kingdom, above half a million are sold per 
week. — Such a vast engine, is the press, for the diffusion 
of knowledge, and for the promotion of tmth, virtue, 
and happiness! It must not, however, be concealed^ 
that it is an instrument capable of being perverted, by 
power and wealth, to .the worst purposes; that it may 
be the means of making the worse appear the better 
cause I and may be made t« aid and abet the bad pas- 
sions a^d base views of wicked mien and Qnprincipled 



UODERN EDUCATION. 311 



'.*..-i 



ministers. The good use ^f' the press h a great, social 
blesaiog; but the abuse of it may be the greatest of na- 
tiooal curses. Agaiofti^fiKh abuse, young persons should 
be on their^jumrd ; and-J^e|ore they beliete all they see 
printed, tiM^e to pa^n^ events, they should examine 
into the dipicter afd^iijAiotiTes of the writers; an4, 
aboye all, sboj^j^'Xionstaiftly think for tkemseMs, 



XXXV. Modem Education* 

Since the first publigation of the Universal 
Preceptor^ the system of Education inciil« 
cated by its Author, has been recognized, 
introduced^ and established in many of the 
principal Schools^ as well public as private, in 
: all plurts of the empire. In order to further 
Ule samd useful system, the Author has sub- 
joined a WsTscRiPT to this Edition^ contain- 
ing a Syllabus of the course of Instruction, 
recently adhered to by many erudite, intelli- 
gent, and experienced Sefioblmasters in the 
vicinity of London, as deserving the notice of 
dl Tutors, and, in several respects, worthy of 
general adoption. 



St/Uabus of Subjects worthy of preference, in a 
course qf Modem Education, with the Books 
best adapted to their several Purposes, 

Reading English. 1st Class — Pelham's London 
Prioaer; Mavor^s SpeHing-Book; Pelham's Pa- 
rent^) Catechism, with a clock-face; Blair's 
Reading Exercises; Aikin's Poetry for Children. 
^ Class— Blair's Class-Book; Pratt's Clai«ical 
ISnfi^lish Poetry; Murray's Reader; Croxall'f, 
0r Baldwin's JEsop. 
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/ Writing. Tomkins's C^pfes. 
Arithmetic. Joyce's ArUtilg'etic of Beal Ii(t 

nd Business. . T^ '■ ^^^-i- 

English Grammar. Bhv^^'Ev^'itiiimntB^Tfixt 
Murray's Abridgement ; Mrfrisby'sGiWimar and 
Exercises, with Adair's five nlindrdi ^ueslioi^. 
\ English Composition. Irving's Elements, with 
Adair's Questions ; Blair's Models of Juvenile 
Letters ; Rippingham's, or Walker's Themes. 

Book-keeping. Morrison's Slemeil^, with fai* 
blank sett of ruled Acco^nt-Bool^. 

General Science. This Universal Preeq>tor, 
with the six hundred Questions; Walking*! 
Portable Cyclopedia. 

Drawing. Hamilton's Blements of DstBtfiag, 
with seventy engravings, 

Geograpijf. Goldsmith's Grammai^^f General 
Geography ; also of British Geography ; bis 
Geographical Gepy-Beoks, or Bfank Maps $ bis 
School Atlas, m^p^lems^ vn maps; his Popolar 
Features of Geography ; the Travels of Rolando 
Round the World. 

History. Robinson's Grammar of History; 
his Ancient History ; his Modern History ; Gold- 
smith's England, with Adair's Questions ; Bald- 
Vio's Rome; Mayor's Universal History. 

Biography. Mavor'« British Nepos; his 
Abridgement of Plutarch ; Watkins's Scripture- 
Biography ; Watkins's BiogFaphical Dictionary. 

Natural History » Mavc^s Elements/ abridged 
from Goldsmith and Buffofi ; Joyce on the Mi- 
croseope. 

Natural Philosophy. Blair's Grammar of 
Natural and Experimental Philosophy ; Joyce's 
ScientificDialogues. r 



Theology. Banrow'tf QQestijCms on the Nevr 
Testament ; his Y^ung Chrnthin's Lfbrtrv ; his 
Sermans fbr Scfe<^^S#jl:Mullray*8 Power of Rdi- 
gion ; |i|i|kins^& Srnpture-Blography^ Robin- 
son's ThiHil^ieal ^i0otmy. 

Mathema^i0^ Bb^^nyca^tle^ Algebra ;' Hut- 
ton's Mcnsuratioh ; Crocker*« Land-Surveying ; 
Simson's EucHd; Keith's Trigonometry; Hut- 
ton's Course of Mathematics. 
Stenogi'aphy. payor's Systetti. 
Music. Busby'^s Dictionary. ' 
Frcnck, Bossut's First French Book of thi*^e 
thousand Words; his Conversations, or Phrase- 
Book; his First 6rain>mar; his Exercises; Oi- 
seau's Nug<^nt ; Murray's Lecture Fran^ais. 

Latin. The Eton Grammar; F^lis's Exercises ; 
Ainsworth, il^ MnHTtH; Valpy's Exempla Mora* 
ha ; Valpy's Delectus ; Setectae o ¥eteri ; Caesar ; 
Ovid; Sallust and Virgil ; fcldvirla^s Pantheon; 
Lempriere's ClassicaHQicti^nary. 

Such, are the various ufseful subjects, to which 
conductors of English schools* are now enabled 
to extend their ^ysteknatic cour^ of general edu- 
cation. Other boote etiable them, in particular 
cades^ to diversify and still further extend the 
system. For example, in botany, there are the 
works of Tbomton : in Agriciilture, the Kalen- 
dar of Young; a Orammar x>f Medictde; Ele- 
ments of Navi'gation, by Moore and Bowdilch. 
There are, besides, «legai)t works on Astlronomy, 
by Bonnyeastle and La Placa ; a Dictionary of 
Commerce, by Mcittmer ; Elements of Theo- 
logy, by Prettyman ; a Dictionary of Theology, 
by Rci)inson; of Moral Philosophyi by Paley ; 
and of EncUsli Law^ by BkiekilQiie^ So that. 
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at this time, nearly every art and science has its 
elements recced to a conven\e¥)t form, for pur- 
poses of ^ study ; and, thougbtiihe^ ^^^^K ^^^^ 
are not adapted with equal\sMIL to *^]|^|p^»'^' 
uae of public schools; yet«^^^ are s^^ffranged, 
as to assist the self-student arid prif^te teacher ; 
and serve to bring the whole within the scope of 
popular education. ^ . 

In the practical subdivision of these subjects, 
through the period of you tb usually allotted to 
education, an arrangement, someUdifig like the 
following, varied for boys and girls, and for differ- 
ent capiici ties, will, perhaps, be found to answer: — * 

Previous to the seventh year, the pupil should 
be employed in a preparatory course of reading, 
poetry, and spelling, with the books designated 
under the first class. Writijafg and dancing may 
be commenced m the sixth year. 

In the seveniht'^sflghth year> Bossut's First 
French Book will laj| the foundation of the 
French tongue : — Murra^f's Abridgment, Blair's 
Grammar, and Joyce's First Rules of Arithmetic, 
should diversify the occupation of this period. 
Girls may begin the piano*forte. 

In the ninth year, introduce Bossut's Phrase- 
Book — Goldsmith's Grammar of Geography-^ 
and Blair's Class-Book ; and proceed regularly iu 
arjtchmetic, writing, dancing, and music. 

In the tenth year, answer the Question in 
Goldsmith's Grammar, and Adair's Questions on 
Murray* — Proceed to Bossut's Grammar and 



tm^n^f^ 



* In Bookt,of QaesUoDS, beware of vreCcbed imita- 
tors; who baVe pablisfaed Books of Qaestioos, which 
foolishly tncceed each other in the order of the loxt : 
anit some are even so grossly absnrd, as to annex the Ad«> 
wcr 40 each Question^ or the r^rwte to the Answer I 
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L# Exercises— Read in the Class-Book, aiid Classical 
r "Poetry— Proceed with arithmetic and tnusic. 
J In the eleventhjf^ar, begin (for boys,) theLatin 

Vocabulary--P|ii|eteld through Bossut's French 
ExercM^ComihiAe Robinson's Grammar of 
HistoryT^nd rfeaSCffis Ancient and Modern His- 
tory— A nffwfrAdair'a Questions on Murray^s 
Notes, and correct his Exercises ; or, if Blaii:f s 
English Grammar should be preferred, finish his 
Syntax and Questions— Proceed through Vul^r 
and Decimal Fisaetions— Take lessons from Ha- 
milton in drawing ; and project geometrical 
figures with scale and compasses. 

In the twelfth year, begin the Latin Grammai 
—Copy Blair's Models of Letters— Answer the 
Qu€^aiift in Robinson's Grammar of History— 
^ Begin the Universal Preceptor-r-Y\Vi in the firsl 
. Geographical. Copy-Book — Read Goldsmith'i 
Popular Geography —aijik-Blak's hundred Won 
ders of Practice and UrI— Write Letters ot 
Blair's Topics— Pkpeid in arithmetic, music 
and drawing. .1? 

in the thirteenth year, go through Ellis's Ex 
ercises, and begin Valpy— Finish the Uniyersa 
Preceptor ; and proceed to the 600 Questions- 
Fill up the Second Geographical Copy-Book 
and work the va^^ixA. problems on nuips in th 
School Atlas— Answer Adair's Questions on th 
New Testament— Read that book; and Gold 
smith's England— Answer Adair's Questions 01 
Irvings Elements— Write Themes and Lettci 
from Blair's Models— Proceed with drawing 
music, and dancing ; and, in writing, copy th 
forms of business from Blair's Models of Letter 
In the fourteenth year, let boys go throng 

2»2 
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Morrison's Book-Keeping, and proceed througk • 
Valpy to Caesar — Finish and repeat Barrow's 
Questions on the New Testaa[bt)t ; and Adair oh 
Goklsmith's England and^^jf^g's Jjfanents — 
Read Mayor's Nepos and l^JlS^ch — 4P" Alge- 
bra — Finisk Morrison's Bdok-Keiging — Mdl^e 
French and Latin — Learn the iftiritary exercise 
and swimttiing. 

In the fifteenth year, proceed through Ovid, 
Sallust, &c. — Repeat the Questions on Blair'a 
Preceptor, referring to Watkins'a Portable Cy- . 
ck>p8edia-r-Read and answer the Questions in 
Goldsmith's British Geography— Repeat Adair's 
Questions on Irving — Recite from Murray or 
Enfield — ^Make French and Latin— Read , Ma- 
yor's Natural History; and Watkins^'slferipturc- 
Biography — Gk) through Blair's Gtajmmar df 
Natural Philosophy ; make the ejqieriaicntB, and 
answei^ the questA^ntf^^ead Jovce's Dialogue* ; 
conauH Watkins's Pcfrtable, Cyclopaedia; and 
LempNCre^ Classical ^oCfonary. 

Atfifteen,^ boys in general leave schooU tbo*e 
who continue longer, toay read other authors in 
Latin, dnd proceed to Greek, and" to modern 
hnguagies, according to their several destinations 
in life. Those, who are intended for particular 
profli^ssrens, should, in the last year, vary their 
€out«e accordingly. The young merchant should 
repeat' his course of book-keeping; ; tl;ic young 
physician, or surgeon, should answer the qnes- 
tioRs in the Grammar o^ Medicine; the intended 
former sbouki peruse Young^ Farnatr'is Kalen- 
dar; while the young divhie should answer, a 
Ihii-^ lime, Barrow's QueHii^ifron ^ Nfew Tw* 
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.^-"lament; should reaci his Yoiing Christian's Li- 
brary, and his School-Sermons; add coni^uU 
ftobinson's.TheQlo^lIca) Dictionary. 







Othel)r4||jpks'i]H^/in due time, still further 
)nd nsP syst^aTj^et, much has been done 
these. "fese years, to render the next an 
enlightened aibd philosophical age; and to qualify 
the mass of qur future population^ to be able to 
distinguish -between tr^ith and error ; con^- 
■quentfy, to protect tbem a^rnst the delusions of 
corruption, and' the influence of bad pa^aiooa. 
And, as knowledge is virtue, and virtue is hop* 
piness, theeflects may, in 'some degree, realise the 
hopes of the millenarians, an4 th^ p«tf(tic hbl^s 
descriptive cif 9, golden age. The best hofse of 
philoj^phy. and patriotism, ia the better inatrua- 
tioa of^ the 4»hol& population ; wbile^ the b^t 
/- ' secudty of wi6c, virtuous, apd paternal govern- 
ments, arc the cuHivated i^cJHlies of the people, 
r-«nabhhg them td d^inguish between Jaw and 
oppression, — Tiberty afiS anarchy,— ^protection 
%nd despotism ;— and, from the condition of other 
cquntries, to d^aw comparisons favourable .^ their 
own! — Such an enlightened population will b€|it 
maintain their, own happiness, and the glory «^ 
their governors ! 

THE END, 



JV:,B.— 7%tf 600 Questions an Ms Work), are 
sold separately, price 1». ; and affiord the\btst 
source of general Study, for the use of Schools, 
•which has evir, perhaps, been submittid to the 
Fuklie. 
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' Conductors qf Seminaries of Education art 
I respectfully informed, that the following are the 
^ only genuine Works adapted to this practical 
y.- Mode of Instruction ;—the whole forming the 
i-' . most complete System of Useful and liberal Edu- 
cation, ever submitted to Public Notice. 






1. BARROW'S FIVE HXJUPREP QUESTIONS 
•0 the NEW TESTAMENT. '<^ls/ 

2. BLAIR'S SIX HmJfiRBp QUESTIONS on hii 
UNIVERSAL PRECEPTCm: Is. 

5. ADAIR'S FIVE HUNDRED QUESTIONS oa 
GOLDSMITH'S HISTORY of ENGLAND. Is, 

4. ADAIR'S FIVE HUNDRED QUESTIONS on 
MURRAY'S GRAMMAR and IRVING'g ELEMENTS 
of COMPOSITION. Is. 

5. GOLDSMITH'S GRAMMAR of GENERAL 
GEOGRAPHY, with F'onr Hundred QueHfops. Ss. 64^ 

6. GOLDSMITH'S GRAMMAR of BRITISH Q'EJQ''^ 
GRAPHY, with Four Hundred Questions, Ss. 

7. ROBINSON'S GRAMMAR of UNIVERSAL HISr 
TORY, with Four Hundred Questions. 3s. 6d. 

S. BLAIR'S GRAMMAR of NATURAL and £3C- 
PERIMENTAL PHILOSOPHY/i9 clodiog CHEMIS- 
TRY ; with Four Hundred QuestiOiu. The «Jj;Iit]| ^i? 
. tioo, greatly enlarged, ds. 6d* 
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Books just puhluhed, . ^^ 

f. BiiAIR'S ENGLISH GRAMMAR, m'lth P^ 
llaodred Qupstiona, the htat txtant, , Ss. 

It). The GRAMMAR of MEDlGI»rE,..with Fom'r 
y^tadr^d Questi4^6 ;>*Dd Plates. 7* M^^^^tJ 5^ 

11. The TV;^j^K^i dT;J fpF ^ 

tioni, in ELtTinn<Dportant Scbo 
of Tul6rs. fi«. 
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12, RUND ALL'S GRAxUMAR of\ 
TORY, with Mapt and Catw. 4». 




Founded «m rttf xom^ Principles of MenUl Exer* 
cise, have been published, 

Pklsam^i First Catechism, with a ClocWact and 
noTio^ Hands. Is. 

QoLDsviTB'fl Gboghafhicai. Oopr-BodK9, — demy Si. ; 
royal, aod much larger, 5s, 

Goldsmith's Problebes on Maps, wMi m Rotai. 
Atlas. ISs. 

Morrison's ElemIM^ «r BooK-Ksvnira. 7t. "Vfith 
his Blank Forms, in sepalrateJBiiaks. 

JoYCE^s Arithmetic. 8». 6d.— And Kbt, Sd. 

Bmsut's Four French Books, — ^Threb l^ousA?r» 
WoRm Is.— Two Thouiahd Phrases Is.— Grammar 2s. 
—East Exercises 3s. 

Hamilton's Elsments of DRAWmft, being tha only 
System of this Art ever compiled for the mm of SdiooU ; 
with Sixty En^^vings. 87s. 

Blair's Models of Jcvenab iisrrfiss, Bsgrish, 
Frebch, and Italian : with Topics for Exercise ; beiiif 
thfc oiity means ever devised of teaching this art. 4s. 

RobiNsoir's AifCiifiNT and Modern Histories, beio; 
the only Books of general Histoiy afdapted to the use of 
Schools, 61S, each. 

WATKINs'sScRIPrrRt^BlOGIlAFHr. Ts. 

Irying's Elements of English C^xidosition^ k^iDg s 
Sttpptement to ^ ^iglish Graouaars.: 7s. ^, 
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